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Women Faculty in Postsecondary Agricultural and 
Extension Education: A Fifteen Year Update 
Lauren Lewis Cline1, Haley Rosson2, and Penny Pennington Weeks3 

Abstract 

Women faculty membership in the American Association for Agricultural Education was 14.6% in 
2003 and is now 21.9%. With strategic goals to build a more inclusive and collaborative culture 
within the association, the need to recruit and retain diverse faculty remains in agricultural and 
extension education (AEE). The purpose of this critical inquiry study was to provide an updated 
profile of women faculty in postsecondary AEE by describing the current organizational climate 
and mentoring experiences. Following the basic interpretive qualitative methodology, a census of 
women faculty in AEE was conducted. Four emergent themes described women faculty’s 
perceptions of the unique challenges, opportunities, and mentoring experiences in AEE: (a) 
contributors to a positive work environment, (b) contributors to a toxic work environment, (c) 
mentoring experiences in the profession, and (d) work-life integration. Women faculty valued 
encouragement, collaboration, transparency, and mentorship within the profession. Sexism, 
marginalization, and unhealthy competition were identified as barriers. Women faculty held three 
conflicting perceptions of work-life integration. Opportunities to create a more inclusive 
organizational culture with intentional mentorship for women faculty in AEE should be considered. 
Continued critical research to promote the inclusion of diverse faculty in AEE is recommended. 

Keywords: women; women faculty; women in agriculture; organizational climate; women in 
agricultural leadership 

Authors’ Note: Correspondence concerning this article should be addressed to Lauren Lewis 
Cline, 445 Agricultural Hall, Department of Agricultural Education, Communications & 
Leadership, Oklahoma State University, Stillwater, OK 74075. Email: lauren.l.cline@okstate.edu 

Introduction 

According to the United States Department of Labor (2014), a traditional, or female-
dominated job, is defined as an occupation in which women represent 75% or more of the total 
employment. Traditionally, females have been majority status as educators. In 2013, women 
comprised 81% of all elementary and middle school teachers, 57% of secondary school 
teachers, and 50% of post-secondary teachers (U.S. Department of Labor, 2014). In examining 
the prevalence of women in the professorial ranks, researchers have found that women faculty 
tend to be concentrated in the assistant and associate professor ranks and only comprise 26.5% of 
tenured faculty at research 
1 Lauren Lewis Cline is an Agricultural Education Ph.D. student in the Department of Agricultural 

Education, Communications, and Leadership at Oklahoma State University, 445 Agricultural Hall, 
Stillwater, OK 74078, lauren.l.cline@okstate.edu. 
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institutions (Bilen-Green, Froelich, & Jacobson, 2008). Representation is even lower for women 
faculty at land-grant institutions; 23.7% of female faculty are tenured and only 16.7% 
have achieved the rank of full professor (Bilen-Green et al., 2008).   

Women within the agricultural education discipline, a historically male-dominated realm 
of education (Enns & Martin, 2015), have been significantly under-represented, particularly at the 
secondary and postsecondary education levels (Foster & Seevers, 2003; Kelsey, 2006b; Seevers & 
Foster, 2003). In 2003, Seevers and Foster reported 14.6% of the total membership in the American 
Association for Agricultural Education (AAAE) were women faculty. When examining the 
membership roster for AAAE in 2017, the percentage of female postsecondary agricultural and 
extension education (AEE) instructors was 21.9%. 

Females represented the majority of newly qualified agricultural teachers in 2009, yet the 
number of active teachers of agricultural education that same year was dominated by males in a 2:1 
ratio (Kantrovich, 2010). In Oklahoma, Kelsey (2006b) found that while female preservice 
agricultural education students were “well prepared to teach and had contextually rich experiences 
in [agricultural education],” (p. 117), only 3% of women represented the agricultural education 
teaching force in the state. This discrepancy in the number of females graduating as newly qualified 
agricultural teachers versus the number of females actually teaching within the profession is cause 
for concern. 

The inclusion of females into the predominantly male-oriented realm of agricultural 
education has uncovered multiple barriers related to gender (Enns & Martin, 2015), not unlike 
the experiences of women pursuing careers in other traditionally male-dominated fields 
(Baxter, Stephens, & Thayer-Bacon, 2011). Eagly and Carli (2004) cited four general types of 
explanations for women’s lesser occupancy of high-level leadership positions, which 
include: (a) lesser investments in education and work experience (i.e., human capital); (b) 
differing leadership styles of men and women; (c) the inherent nature of men to be motivated 
to lead and dominate others; and (d) prejudice and discrimination. Foster (2001b, 2003) 
identified challenges or barriers experienced by female secondary agricultural education 
instructors related to acceptance by peers and other males within the agricultural industry, 
acceptance by administrators, and balancing family and career. Additionally, many female 
agricultural education teachers have faced criticisms from colleagues and administrators, 
sexual discrimination and bias, and inequity in terms of professional status and benefits 
(Baxter et al., 2011; Kelsey, 2006b, 2007; Seevers & Foster, 2003). Many women also believe 
they must work harder than their male counterparts in order to prove their competence in 
agriculturally-related subject matter and have often been overlooked as the point of authority 
(Seevers & Foster, 2003). 

An additional factor attributed to women’s late entrance into the field of 
agricultural education is a lack of strong female role models to advocate for advancement to 
higher educational levels (Enns & Martin, 2015; Seevers & Foster, 2003). Many women 
pursuing studies in a more male-dominated major are likely to face difficulties, owing to a lack 
of female teachers to serve as role models, as well as having professors who may be less 
accustomed to having female students in their classes (Hall & Sandler, 1982). Foster and 
Seevers (2003) reported that while women in AEE appear happy and committed to their role 
within the profession when properly encouraged, the presence of mentoring and/or support 
networks is too few. Baxter et al. (2011) echo this sentiment by calling for the 
implementation of a mentoring system in order to help females overcome real or perceived 
barriers in agricultural education. Research has indicated that successful mentoring relationships 
consist of a combination of personality (e.g., compatibility and similar values) (Eastman & 
Williams, 1993); community and access (e.g., belongingness, access to 



Lewis Cline, Rosson, and Pennington Weeks Women Faculty… 

Journal of Agricultural Education 3 Volume 60, Issue 2, 2019 

mentors); and trust and communication (e.g., delegating responsibility, accurate feedback) 
(Jones, Kelsey, & Brown, 2014).  

Recent studies focused on the factors attributing to success for female leaders and tenured 
faculty in AEE (Kleihauer, Stephens, Hart, & Stripling, 2013; Murphrey, Odom, McKee, & 
Wilkens, 2016). However, a complete profile of all women faculty in postsecondary AEE has not 
been updated for over fifteen years (Foster & Seevers, 2003; Seevers & Foster, 2003). Although 
the profession has seen a slight increase in gender diversity, the experiences of women faculty 
currently in AEE at the university level need to be considered to ensure retention and inclusion.  

Purpose 

The purpose of this study was to update the profile of women faculty in postsecondary 
agricultural and extension education (AEE) by describing the current organizational climate and 
mentoring experiences for women in the profession. The study was conducted as a follow-up to 
two studies focused on women faculty in AEE published fifteen years previously (Foster & Seevers, 
2003; Seevers & Foster, 2003). Two research questions guided this study:  

1. What are the perceptions of women faculty regarding the unique challenges and
opportunities in agricultural and extension education?

2. How do women faculty in agricultural and extension education describe their
mentoring experiences?

Epistemological and Theoretical Perspective 

This study was conducted from the epistemological perspective of constructionism, which 
views “all knowledge, and therefore all meaningful reality as such, is contingent upon human 
practices, being constructed in and out of interaction between human beings and their world, and 
developed and transmitted within an essentially social context” (Crotty, 1998, p. 42). Meaning as 
it relates to our research questions was created through the collective experiences of the individual 
participants.  Women experiences in secondary and postsecondary AEE have been studied from 
a variety of perspectives (Baxter et al., 2011; Foster, 2011a; Kelsey, 2006a; Kleihauer et al., 
2013; Murphrey et al., 2016; Stephens, Brawner, Dean, Stripling, & Sanok, 2017), suggesting 
ideological forces of power among genders as influential. Critical inquiry as a theoretical 
perspective aims to identify power dynamics and critique and transform predominate social 
beliefs, practices, and institutions (Kincheloe, McLaren, Steinberg, & Monzó, 2018; Patton, 
2015). This study was approached from a critical inquiry theoretical perspective to critically 
evaluate the lived experiences of women faculty in agricultural and extension education 
(Patton, 2015). The interpretations of women faculty in AEE were essential to the problem being 
studied.  

Methods 

To provide an updated profile of women faculty in AEE, an attempt was made to 
follow the original survey research protocol outlined by the studies of Foster and Seevers (2003; 
Seevers & Foster, 2003). The original questionnaire was obtained and adapted for electronic 
administration through the Qualtrics survey platform. Five sections related to (a) educational 
and professional background, (b) current professional status, (c) mentoring, (e) professional 
treatment, and (f) demographics comprised the questionnaire. Each section included Likert-
type and open-ended questions. Face and content validity were assessed by a panel of experts, 
which included female 
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and male faculty members in AEE from multiple universities. Minor changes to the wording of 
some questions were made to increase relevancy and meaningfulness (e.g., adding agricultural 
communication as a possible course type for selection although it was not included in the original 
instrument). This study centers on the responses to 10 open-ended questions in the mentoring and 
professional treatment sections using qualitative analysis; therefore, instrument reliability is not 
addressed.  

Basic interpretive qualitative methodology (Merriam, 2002) was followed to identify the 
common themes and patterns to describe the perceptions of women faculty. 726 responses to the 
open-ended questions were compiled and analyzed independently by the researchers. Concept 
codes were used as the first cycle coding method to reflect the broader social constructs in the data 
and are considered of value to studies in critical theory (Saldaña, 2016). To prepare for second 
cycle coding, the researchers used code mapping to compare initial concept codes, enabling 
categories to emerge by “comparing and sorting . . . to determine which ones seem to go together . 
. . and potentially transform your codes first into organized categories, and then into higher-level 
concepts” (Saldaña, 2016, pp. 220-222). Analysis of the emerging five main categories and 11 
sub-categories from the first and transitional coding cycles resulted in four axial codes 
with 16 properties and dimensions. Saldaña (2016) describes the axial coding method as an 
aim to show the relationship between categories and subcategories by specifying the 
“properties (i.e., characteristics or attributes) and dimensions (the location of a property along a 
continuum or range) of a category” (p. 244). Analytic memos were kept during interpretation and 
reflected upon by the researchers to guide the systematic linking of categories, properties, and 
dimensions (Saldaña, 2016). Trustworthiness was maintained in this critical inquiry study by 
analyzing the positionality of truth and maintaining the member’s voice. Recognizing one 
participant’s truth may not represent the truth of another (Lincoln, 1995), we made sure to 
feature differing views among the women faculty. 

Participants 

The population for this study consisted of all women faculty members in agricultural and 
extension education programs. An initial list of 125 women faculty was obtained from the 2017 
American Association of Agricultural Education (AAAE) member directory (21.9% of the total 
membership). A search of university websites listed by AAAE as having an agricultural education, 
communication, extension, leadership or similar program identified an additional 66 women faculty 
in agricultural education, extension, communications, and leadership not included in the AAAE 
membership. Inclusion of AAAE and non-AAAE members from agricultural education, extension, 
communications, and leadership as participants were deemed important in order to conduct a census 
(N = 191) of women faculty representing the breadth of agricultural education programs in higher 
education (Barrick, 1993; Mannebach, 1990; Newcomb, 1993). Six women (3.1%) chose not to 
participate in the study. It was determined a priori to remove questionnaires less than 50% 
completed, resulting in nine (4.7%) women’s responses removed from the study. An initial 
response rate of 55.5% (n = 106) was achieved. Non-respondents were contacted by phone to solicit 
completion of the questionnaire. An additional eight women (11.4% of the non-respondents) 
completed the questionnaire. Differences between early and late respondents were not detected 
(Lindner, Murphy, & Briers, 2001).  An overall response rate of 59.7% (n = 114) was reached.  

In describing the study’s participants, most women were assistant (31.6%, n = 36), 
associate (19.3%, n = 22), or full (14.9%, n = 17) tenure-track faculty. Twelve percent of the women 
(n = 14) were Extension educators or specialists. The remaining women identified their current 
university position as instructor or lecturer (18.4%, n = 21). Ninety-two participants self-identified 
as members of AAAE, representing 73.6% of the women membership for the year 2017.  
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Statement of Subjectivity 

Qualitative inquiry implies subjectivity during the research process (Peshkin, 1988). 
Through the exercise of reflexivity, we wish to acknowledge and consider the influence of our 
biases in the research process to “escape the thwarting biases that subjectivity engenders, while 
attaining the singular perspective its special persuasions promise” (Peshkin, 1988, p. 21). As female 
faculty and instructors in agricultural leadership, we all have personal experience in AEE at the 
university level. It is because of our personal experiences and commitment to inclusion in the 
profession that this line of inquiry was pursued. Collectively, we have experienced both positive 
and toxic workplace cultures, gender-based microaggressions, and mentorship relationships of 
varying quality within our profession. Additionally, we acknowledge the #MeToo and Time’s Up 
women empowerment movements that have arose in society since early 2017. We recognize these 
experiences influence the lens through which we approach the interpretation of the data in this 
study. As such, steps were taken to mitigate biases before, during, and after data collection and 
interpretation. Biases were noted, discussed, and challenged to ensure data interpretation was 
conducted from as neutral of a standpoint as possible. We believe the findings for this study fully 
reflect the perceptions and experiences of the AEE women faculty participants. 

Limitations 

Qualitative research does not permit replication or generalization of findings (Patton, 
2015). Although this study replicated the data collection methods of previous studies (Foster 
& Seevers, 2003; Seevers & Foster, 2003) responses to the open-ended questions do not 
provide enough contextual information to form generalities. The lack of contextual 
understanding behind the reported data in Foster and Seevers (2003), and Seevers and Foster 
(2003) did not permit a cross-comparison with the findings of our study. A limitation to this 
study is the ability to only describe and interpret the current perceptions of women faculty, 
rather than identify change and progression in perceptions through a cross-comparative analysis. 
A constraint in resources and the desire to include as many women faculty viewpoints in the 
study as possible prevented us from conducting one-on-one interviews or focus groups on the 
study’s topic. It is also noted that while the questionnaire was administered as a census among 
women faculty in AEE, the entire population did not respond. Therefore, the findings of this study 
cannot be generalized to the entire population of women faculty members in AEE. Readers are 
encouraged to assess the findings to determine transferability within their context.   

Findings 

Analysis of the emerging main categories and subcategories from the first and 
transitional data coding cycles resulted in four axial codes with 16 properties and dimensions 
to describe perceptions of the unique challenges, opportunities, and mentoring experiences of 
women faculty in agricultural extension education. Figure 1 represents the four axial codes and 
relative properties and dimensions. Direct quotes from the data are provided to support the 
emergent themes, with participant names and potentially identifiable information omitted to 
maintain confidentiality. 
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Figure 1. Four emergent axial codes and their related categories describe the unique challenges, 
opportunities, and mentoring experiences of women faculty in AEE as contributors to a positive 
work environment, contributors to a toxic work environment, mentoring in the profession, and 
work-life integration.  

Contributors to a Positive Work Environment 

A major theme to emerge from the participant’s experiences as a female faculty member 
in AEE were a variety of contributing factors that supported a positive work environment and 
profession. Four related categories described as encouragement, collaboration and unity, 
fulfillment and satisfaction, and honesty and transparency distinguished positive work 
environments. 

The women in this study spoke frequently of the importance of encouragement toward 
other female faculty in AEE. Encouragement often came in many forms, such as “congratulations 
emails and letters, call, texts and messages on social media.” Encouragement was also sought and 
received for decisions related to their career, education, and personal life. For some women, “daily 
encouragement needed as emotional support,” “affirmation that I was/am on the right path,” 
“being told to be who I am and stand up for what is right,” and “access to opportunities to learn 
about administrative openings that would allow me to advance in the organization” contributed to 
their positive outlook toward the profession. The impact of past encouragement and need for 
continued encouragement for women faculty in AEE was summarized by one participant when they 
wrote,  

I have encouraged women to be involved in the development of programs related to 
leadership and to mentor other women. Our conceptualization[s] of leadership have 
changed a great deal over the years and are more welcoming to women. However, in our 
field, change is slow. We need more female role models to show young women that we 
belong in the profession and that we have important contributions to make. 

Collaboration and unity among faculty in the profession were also described as contributors 
to a positive work environment. One participant highlighted that “most of my coworkers, whether 
male or female, have a sense of unity.” “If we are lifting others up, it creates a positive work 
environment and sense of community within the profession,” another participant commented. 

The pursuit of a career that provided fulfillment and satisfaction contributed to a positive 
work environment for women faculty in AEE as well. “I get to do what I love; everyone should do 
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that,” stated one participant. Another participant reflected, “I love my job. Waking up and getting 
to come to work brings me so much joy. Working with students and helping them achieve their 
dreams and potential is all I could really ask for.” Other participants referenced getting to do 
something in their career that made a positive difference while utilizing the best of their skill set. 
Another participant discussed their experience in AEE as “the most rewarding work I’ve ever 
experienced.”  

Honesty and transparency were highly valued contributors to a positive work environment 
among the women faculty in AEE. Although honest and transparent encouragement could 
unintentionally discourage other women faculty, the participants felt a responsibility to represent 
the profession authentically. One participant’s statement summarized this sentiment well:  

I would not say anyone has ever intentionally discouraged me in anything, but believe this 
is part of the give and take of working with others. There are times I need to be encouraged 
and discouraged - I want people to interact with me honestly in order to provide personal 
and professional improvement of myself or my work.  

Contributors to a Toxic Work Environment 

The second theme to emerge from the participants’ responses identified significant 
contributors to a toxic work environment for women faculty in AEE. Everyday frustrations, 
unhealthy competition, inappropriate comments and behavior, and policy violations were 
described. Some participants recalled sexist comments and behavior that created uncomfortable 
situations.  Others referenced gender stereotypes and derogatory comments toward perceived career 
and family roles made by colleagues, such as, “I was told by a male colleague that my real impact 
wouldn’t be at work with my students, but would be at home with my own kids, and that’s where I 
should be spending my time and effort.”  

Women faculty perceived being overlooked for leadership positions, questioned on the 
quality of their work, not listened to, excluded, and marginalized in the workplace. These events 
described a set of everyday frustrations experienced by some of the women. For one participant, 
she was discouraged by her perception of “men’s indirect comments and disinterest in diversifying 
who is a part of the field.” Another participant felt discouragement when attending AEE 
conferences because they “see male faculty grouping together with other male faculty and (whether 
purposefully or not) excluding female faculty.”  Occurrences of subtle sexism in the workplace 
were mentioned as inevitable, but as one participant communicated, she tries “not to worry about 
that and continue to do my best.”  

Discouraging behavior was attributed to both males and females in the workplace. As one 
participant explained,  

There is conflict in any workplace, and higher education sometimes has a little more than 
the average. There have been times where some of my coworkers lose sight of the main 
goal . . . When they lose sight of the goal and are only in it for themselves, it is easier for 
them to discourage those around them.  

Madeleine Albright’s (2006) quote, “there’s a special place in hell for women who don’t 
help each other” was referenced by multiple participants.  Participants desired to create an inclusive 
work environment for all faculty members but felt the level of competition among colleagues was 
unhealthy.  
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I do not want to work in the same type of cut-throat environment I encountered during my 
PhD program where women tore each other down. Nor do I want to create that 
environment for women coming in behind me. We gain so much more when we work 
together, support each other, and build inclusive networks of professionals.  

Recounted experiences of some participants revealed policy violations based on gender. “I 
was in the middle of interviewing for a tenure-track role and asked illegal questions. The fact a 
male superior to me asked them, I felt obligated to answer,” said one participant. “I have been 
asked illegal questions about pregnancy in university interviews and then been told those questions 
had nothing to do with the decision not to hire me for a particular role,” another participant 
responded. While not all participants described hostile workplace cultures, the following quotes 
evidence the visceral experiences of a significant portion of the women faculty:  

As a first-semester graduate student, a faculty member in the agriculture program told me 
that I had ‘no business being in graduate school, that I would never get a job in the 
industry, and that I should be a nurse because it was an appropriate job for a woman.’ 
When I tried to argue, he told me to talk to his daughter, a nurse. He also expressed concern 
that I was not married already, saying it was his opinion that ‘women needed to be serviced 
at least twice per week in order to be able to think properly.’ That is a direct quote because 
I have never forgotten it. He used the word ‘serviced,’ like the service for a stallion or bull. 

One male told me I needed to wear different clothing because my (he pointed to his chest) 
‘these’ made him uncomfortable. I’ve been called beautiful more times than I was called 
smart more frequently than I cared to admit. It was always assumed I was a graduate 
student or the secretary rather than the professor, especially if a male was present. I’ve sat 
through countless meetings where I had an idea (that I voiced), which went ignored until 
a man voiced nearly the same idea and it was considered brilliant. The list goes on. 

I experienced many issues with under-cutting and marginalization of women - by both male 
and female faculty members. I have yet to pinpoint why this occurs, but at times it was 
painful and counterproductive . . . The hard realities I experienced made it difficult for me 
to see myself in a faculty position. However, I found that this toxic type of environment is 
not the case everywhere and quite the opposite at my current institution. 

Mentoring in the Profession 

The third theme to emerge from the data described mentoring experiences in the profession 
for women faculty in AEE. Mentors were valued regardless of gender, with most universities 
providing formal mentoring programs. For a small group of women faculty, where formal 
mentoring opportunities were not present, a sense of isolation in AEE was perceived. The belief in 
the need to mentor, because it takes a village to achieve success and to give back, were common 
among the participants.  

Mentorship was viewed as invaluable to women pursuing faculty positions in AEE. “I 
believe mentoring is extremely important to retaining women in the field of agriculture and by 
encouraging women to be engaged in the university is one way to keep them at the university,” a 
participant replied. Another participant included:  

Colleagues of both sexes have provided direction, quality education, advisement, 
nurturance, support, mentorship, and modeled professional practices that have positively 
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influenced my professional attitudes, practices, and ongoing activities that do the same for 
colleagues, students, community leaders, volunteers, and youth. 

The structure of mentoring relationships varied among the participants but was mostly 
formal in nature. University mentoring programs were described as professional development 
programs, interdepartmental initiatives, and mandatory new faculty programs. Some university 
programs strived to connect female faculty and staff with resources specifically designed for 
women. Where formal mentoring programs lacked, participants, described their experiences as an 
“informal gathering of women to share experiences, concerns and professional needs.” Yet, some 
participants still felt a sense of isolation and were unable to identify a mentor in AEE. 

Success in AEE for women faculty was largely attributed to the quality of mentorship they 
had or had not received. For the majority of participants, the phrase it takes a village described the 
contribution of mentors to professional careers in AEE. A participant with established tenure 
proclaimed,  

I have benefitted from a variety of mentors and friends. People had already walked the 
path I chose and people who walked by my side down this career path. I do not believe I 
would have survived, let alone achieved any success at all without their help . . . Truly this 
has not been a path I walked alone. 

The desire to serve as mentors to other women faculty in AEE was seen as an opportunity 
to give back in the profession. One senior participant wished to invest in new AEE faculty as “a 
means of giving back for all of the encouragement [they] received as an early career professional.” 
Another senior participant explained, “I have had the benefit of excellent mentors, both men, and 
women, who have provided direction and opportunities in my career. I highly believe in paying 
those experiences forward.”  

Work-Life Integration 

The fourth significant theme to emerge in the study centered on work-life integration as a 
challenge for women faculty in AEE. Work-life integration discussions included the allocation of 
time and resources related to work responsibilities, family, recreation, well-being, and 
relationships. Three related categories, it was my choice, it was a burden, and it was a sacrifice, 
described the participants’ conflicting perceptions of work-life integration concerns. 

For one group of participants, concerns associated with work-life integration were a non-
issue. For this group, the goal to pursue a faculty track in AEE was a personal choice and worth the 
demands and perceived sacrifices of the career. “I think we all sacrifice to move forward in our 
careers,” said a participant.  Attitudes like “this is part of life!” and “I did what I wanted to do 
and I would do it again,” were shared among this group. Any sacrifices as a result of their career 
were viewed as gifts to serve students and an example for young people to pursue their passions.  

Though I am away from my child a few weeks each year, I am proud that he gets to hear 
about what I do as a professional woman. Those times away do make me miss my son, but 
it also recharges me professionally and nurtures that part of me.  I think if I wasn’t as 
involved in my career I would not be as happy overall. 

I’m sure I have made some choices that some would say were personal sacrifices (e.g., I 
put off having a family until after graduation and getting a job), but they were my choices 
and I never felt like I sacrificed anything that was really important to me. I have always 
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done what I thought was best for me, for my family, etc...no matter what mentors, society, 
or whoever else has tried to impose. 

Feelings toward work-life integration led the second group of participants to describe their 
experience as women faculty in AEE as burdensome. Time away from family or work were heavy 
loads to balance and required a strong support system. One participant said, 

I have worked on average at least 60-80 hours per week over the past 11 years in higher 
education. It has been incredibly hard to climb the administrative ladder and be a wife and 
mother . . . My husband is in higher education and his encouragement and support have 
led largely to the success I have felt. 

The perceived expectation to be “twice as good” resulted in many participants forgoing 
their personal needs and well-being to spend more time at work and not neglect family or personal 
responsibilities. However, the burdens were giving way to balance. “I do not feel I have been the 
mate, mother, and daughter I had hoped I would be. Travel, timelines and day-to-day demands 
have driven me too much. Maturity has brought balance to me,” a participant stated. “Everything 
is related to balance. In the end, you realize that the sacrifices are worth it and eventually you 
learn to balance work, family, organizations, etc.,” explained another participant in this group.  

The remaining group of participants perceived work-life integration as the greatest barrier 
for women faculty in AEE. Upon reflection, the participants felt the choices in their career required 
a sacrifice of personal and family lives. The demands of promotion and tenure led some women 
faculty to delay having a family, as told by one participant, “I waited a LONG time to have a child 
and even then questioned if it was the ‘right’ time with tenure and promotion. I am now divorced 
and have to juggle a lot of roles as a single parent.” Another participant explained her decision to 
forgo having children as a result of the tenure process by saying, “I did not really want children 
that badly but made a decision either tenure or kids, and I chose tenure. Too hard to do both.” 
Retrospectively, some participants questioned whether the sacrifices made for their career as an 
AEE faculty member were justified: 

I am not married, nor do I have children. Those were decisions I made early on--but, by 
making those decisions, I could prioritize work over family and I did for many years. I now 
realize that I should have tried to achieve more of a balance. Both of my parents passed 
away and I realized I should have spent more time going home for holidays, etc., then doing 
more work. 

My professional achievement is unquestionable. The long hours, evenings, weekends, and 
dedication to my career affected work-life balance and my ability to have much of a 
personal life. Divorced and no children. Is it because of my career? I can’t say so 
unequivocally, but it was likely a significant factor.  

When asked if they would make the same sacrifices again, one participant replied, “Sometimes I 
think ‘Yes, I would do it all over.’ Other times the answer is ‘No, the price is too great.’”  

Conclusions, Discussion, and Implications 

In synthesizing the findings through a critical lens, the complexity of the participants’ 
experiences described in this study is acknowledged. No experience of any two participants was 
alike and perceptions varied in the degree contributors to a positive work environment, contributors 
to a toxic work environment, mentoring in the profession, and work-life integration were described. 
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Overall encouragement and satisfaction experienced in the profession by women faculty did not 
negate toxic workplace behavior and concerns for work-life integration in AEE. The concept of 
gendered organizations (Acker, 2012) helps us understand the complexity of women faculty’s 
experiences in AEE. Acker (2012) identifies several substructures and subtexts of gender, “often-
invisible processes in the ordinary lives of organizations” (p. 215) that influence assumptions about 
gender within organizations. Organizational culture, defined by Acker (2012) as “the sum of 
particular, often time and place specific, images, attitudes, beliefs, behaviors and values” (p. 216), 
interactions on the job, or the person-to-person interactions contributing to perceived levels of 
power, and gendered identities assist in developing a complex analysis.  

As outlined in the 2017-2020 Strategic Plan, AAAE (2017) seeks to build a more inclusive 
and collaborative culture within the association. Encouragement, collaboration and unity, 
fulfillment and satisfaction, and honesty and transparency were indicators of positive work 
environment attitudes and organizational culture for some of the participants in this study.  
Not unlike the women faculty from Foster and Seevers' (2003) studies, women faculty in AEE 
appear to be happy and committed to their role within the profession when properly encouraged.  

Yet, behaviors described as everyday frustrations, unhealthy competition, inappropriate 
interactions, and policy violations contributed to a toxic work environment for other AEE women 
faculty. “Whether it is exploitative or consensual, just joking or harassing, sexuality is a clear 
confirmation of gender difference that complicates efforts to achieve gender equality” (Acker, 
2012, p. 216). Sexist interactions among colleagues and perceived gendered identities favoring 
masculine management styles were very real for some participants and were reflected in their 
responses. Society's current #Me Too and Time’s Up movements addressing sexual misconduct, 
workplace safety, and equity, and the empowerment of women (Langone, 2018) were mentioned 
by participants, which may explain why these lived experiences were more readily shared in this 
study as compared to previous research (Baxter et al., 2011; Foster, 2001a; Kelsey, 2006a; 
Kleihauer et al., 2013; Murphrey et al., 2016; Stephens et al., 2017). The variability in the women 
faculty’s description of the AEE work environment should challenge the profession to critically 
assess predominant attitudes, behaviors, and beliefs. Training to help faculty recognize implicit 
gender bias and fair hiring practices will contribute to a more inclusive profession in the future.  

The importance and need for mentoring among women faculty in AEE have not decreased. 
The AEE profession should continue to encourage formal mentoring programs, whether through 
AAAE or at the university/departmental levels. It is also valuable for a culture of informal 
mentoring to be fostered. Paralleling efforts to promote collaboration, participation in AAAE is an 
opportunity for women faculty in the profession to connect and learn from each other to build 
leadership capacity. With work-life integration emerging as a theme in this study, informal network 
supports among women faculty may help redefine the ideological domains of work and home 
(Acker, 2012) for the AEE profession, as others have alluded (Foster & Seevers, 2003; Kleihauer 
et al., 2013; Murphrey et al., 2016). 

Recommendations for Future Research 

The organizational culture and climate of the AEE profession should continue to be 
studied. This particular study was conducted by qualitatively analyzing women faculty’s responses 
to open-ended questions through a web-based questionnaire, which limits the contextual 
understanding of our findings.  In-depth interviews with women faculty members in AEE are 
suggested to provide a richer understanding of individual experiences in the profession. A review 
of literature involving women AEE faculty should be conducted and findings compared to consider 
the research’s impact on organizational climate in the profession. With many women faculty 
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referencing experiences from their graduate work in this study, investigating the experiences of 
female graduate students in AEE may provide further insight into the underrepresentation of 
women faculty at the postsecondary level. It is also the sentiment of many participants in this study, 
and thus our research team as well, that some experiences in the AEE profession (i.e., work-life 
integration, contributors to toxic work environments, mentoring) may not differ among genders. 
Future studies should investigate the lived experiences of male faculty in AEE as well to provide 
both a comparative and holistic snapshot of the state of the profession.  
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Are Agriculture Students More Career Ready?   
A Comparative Analysis of Illinois Juniors 
 
David M. Mouser1, Zhaohui Sheng2, and Andrew C. Thoron3  

 
Abstract 

In a state facing broad budget shortfalls, agricultural education programs have to show their value 
in relation to other key subject areas, such as math and reading. The best agricultural education 
programs follow a three-component model of instruction, including classroom experience, 
leadership development through FFA involvement, and an experience-based activity through a 
Supervised Agricultural Experience program (SAE). Each year state FFA associations recognize 
top chapters with gold or silver emblem designations. In this quantitative study, we compare 
eleventh grade Illinois agriculture students from Gold and Silver Emblem FFA chapters to all other 
Illinois eleventh-grade students on ACT WorkKeys assessments designed to measure levels of 
career readiness. In addition, we also provide a comparison of Illinois agriculture students from 
Gold and Silver Emblem FFA chapters to all juniors tested from the same schools. The assessment 
results indicated that the selected group of agriculture students are more career ready than their 
peers, particularly in the area of math.  
 
Keywords: career readiness; agricultural education 

Introduction 

Agricultural education has embodied a strong work ethic and a drive for action since its 
earliest days as evidenced both by The FFA Creed and Motto.  FFA’s focus on learning through 
doing helped to facilitate and solidify the model currently used in agricultural education instruction. 
The best practices model of instruction in agricultural education has involved a three-component 
structure that incorporates classroom engagement, FFA involvement, and Supervised Agricultural 
Experience (SAE) (Dailey, Conroy, & Shelley-Tolbert, 2001; Dyer & Williams, 1997; National FFA 
Organization, 2012; National Research Council, Board on Agriculture, Committee on Agricultural 
Education in Secondary Schools, 1988; Rubenstein & Thoron, 2014; Rubenstein & Thoron, 2015; 
Talbert, Vaughn, & Croom, 2005). The three-component model of agricultural education provided 
the basis for career readiness through an integrated experience for students by providing work- 
place skills, leadership development, and an application of academic material (Roberts & Ball, 
2009).  

 
Illinois currently faces unprecedented budgeting challenges, and because of this, state 

agencies, including the Board of Education, face an uncertain prospect in terms of state funding. 
This has forced school districts to analyze the capacity of all programs to determine academic 
validity. The push for students in the United States to become college and career ready has become 
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a target for schools and communities (United States Department of Education [USDE], 2010). As 
agricultural education programs are identified by its best practices of integration with academic core 
curriculum and real-world work applications, the comparison of ag vs non-ag students on college 
and career readiness standards may serve to validate the effectiveness of the programs. In the state 
where this study took place, the ACT and ACT WorkKeys assessments are used as part of 
required state testing for all juniors (Forness, personal communication, June 25, 2012). The 
ACT assessment series is a readily accepted standard for measuring college and career 
readiness (ACT, 2010a; ACT 2012a; Robbins, Allen, Casillas, Peterson, & Le, 2006). This 
study examines the ACT WorkKeys assessment scores of students from agriculture programs 
and their peers. A comparison of college readiness assessment scores, through the use of the 
general ACT college readiness examination, was conducted in a related study by Mouser, Sheng, 
Thoron, Baker, and Bacon (2017). 

Related to the guidance from the USDE (2010), the Center for Best Practices 
(2010) pointed out that this emphasis on college and career readiness has also been a focus related 
to the development of the Common Core State Standards. In addition to offering a standardized 
exam for college preparedness, the ACT organization developed the WorkKeys assessments 
to measure workplace academic competencies (ACT, 2010b, 2010c). The No Child Left 
Behind legislation (No Child Left Behind Act of 2001, 2002) required that each state provide a 
method for assessing student achievement, and the state of Illinois chose to use the ACT 
WorkKeys Assessments for applied mathematics and reading for all grade 11 students (ACT, 
2012b; ISBE, 2011). As school districts look to assess the level of academic validity of 
programs, agricultural education programs must find a way to prove academic merit and 
contribution to college and career readiness. 

The ACT WorkKeys assessments measure the level of workplace proficiency demonstrated 
by students. The WorkKeys examinations provide a career readiness scaled score to indicate the 
level of proficiency that a tested student demonstrates in the areas of applied mathematics, 
reading for information, and locating information. Employers use these examinations as a 
screening process to determine the level of workplace academic proficiency achieved by the 
potential employee. In addition, Illinois uses the reading for information and applied 
mathematics WorkKeys tests as a mandatory measure of student performance (ACT, 2012b). 
“When used effectively, the WorkKeys system can assist companies with employee selection and 
aid students in the smooth transition from school to work” (Reimer, 1996). The WorkKeys 
assessment provides a score for each student. Math and reading range from <3 to 7 with a 
score of 7 being the highest.  In addition, the ACT WorkKeys organization provides a Career 
Readiness Certificate that designates the level of proficiency a student demonstrates. A score 
of 4 is considered Silver, 5 is Gold, and 6 and above are considered Platinum in terms of career 
readiness. 

For the purpose of this study, schools that exhibited a high likelihood for three-
component model inclusion were targeted through the use of state FFA programming awards 
that is Gold or Silver Emblem FFA Chapters.  This study examined career readiness in Illinois 
agriculture students compared to all students from Illinois.   

Purpose/Objectives 

Specifically, this study sought to determine if there is a difference in ACT WorkKeys 
assessment scores when 11th -grade agriculture students from Gold and Silver Emblem FFA chapters 
are compared with all other state 11th grade students.  In addition, the study examined if there is a 
difference in ACT WorkKeys assessment scores when agriculture students from Gold and Silver 
Emblem FFA chapters are compared with all other students from the same schools. 
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Methodology and Procedures 
 
This study is part of a larger body of work that examined college and career readiness 

(Mouser et al., 2017). This study focused on career readiness and utilized a causal- comparative design 
to identify the relationship between test scores and participating in the traditional three-part agricultural 
education program. “Some quantitative research designs have the purpose of explaining educational 
phenomena through the study of cause-and-effect relationships” (Gall, Gall, & Borg, 2007, p. 306). 
In these designs, the cause of the phenomena would be considered the independent variable. The 
effect of the phenomena would be the dependent variable. Specifically, “Causal-comparative 
research is a type of non-experimental investigation in which researchers seek to identify cause and 
effect relationships by forming groups of individuals whom the independent variable is present or 
absent or present at several levels—and then determining whether the groups differ on the 
dependent variable” (Gall, Gall, & Borg, 2007, p. 306).  

 
This study examined whether the independent variable of being involved in an agriculture 

program following the three-component structure in high school is related to the dependent variable 
of results on the WorkKeys career readiness ACT assessments.  This led to the following research 
questions: 

 
1. Is there a difference in ACT WorkKeys test scores when Illinois 11th grade agriculture 

students from Gold and Silver Emblem FFA chapters (Gold and Silver Ag) are 
compared with all Illinois 11th grade students (All Students)? 

2. Is there a difference in ACT WorkKeys test scores when Illinois 11th grade agriculture 
students from Gold and Silver Emblem FFA chapters (Gold and Silver Ag) are 
compared with all juniors from the same schools (Gold and Silver All)? 

 
Population and Sample 
 

This study examined three groups of students.  The first group (All Students) used for 
comparison in this study consisted of all juniors who completed the ACT in 2013 in Illinois. The 
second (Gold and Silver Ag) was those junior students at the Gold or Silver Emblem FFA chapter 
schools who participated in agricultural education.  The final group (Gold and Silver All) was all 
juniors tested in 2013 who attended schools that held Gold or Silver FFA chapters.   

 
Creation of Gold and Silver Ag Student Group. The top agriculture programs in Illinois, 

indicated by Gold or Silver Emblem FFA Chapters, for the year of 2012-2013 were identified. These 
schools maintain top FFA programs as judged by the state FFA association each year and based on 
a comprehensive program of activities. Schools that are designated in the top categories of Gold 
and Silver Emblem chapters have a high likelihood of having students who have completed an SAE 
and maintained an FFA experience throughout high school (J. Craft, personal communication, March 
4, 2013). These schools were chosen to ensure the presence of the three-component model of 
agricultural education in each school.  As noted in the literature, the SAE experience is becoming 
increasingly rare; therefore, identifying schools with a high likelihood of this best practice 
component is a necessity (Cheek, Arrington, Carter, & Randell 1994; Dyer & Osborne, 1995; Dyer 
& Osborne, 1996; Rubenstein & Thoron, 2014 & 2015; Steele, 1997).  The data were collected 
through a survey of agriculture instructors at each of the qualifying high schools, that is, schools 
that applied the three-component structure of agricultural education. Basic demographic factors 
were collected; however, no identifiable characteristics of students were attained, other than student 
identification system (SIS) numbers, to ensure complete student anonymity. All data for this study 
were taken from a testing year 2012-2013.  All schools with Gold and Silver Emblem FFA chapters 
in Illinois (122) were then surveyed for SIS numbers for students who took Illinois state tests in 
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2012-2013 as high school juniors (which created the Gold and Silver Ag group).  
 
The three groups were compared to determine if differences exist among the groups on ACT 

WorkKeys assessment results. These data were used to illustrate, whether or not involvement in 
agriculture programs is related to career readiness, using the ACT WorkKeys assessment results. 

 
The examinations were reviewed by the Illinois State Board of Education (ISBE) and by a 

panel of teachers and education experts to establish validity for measuring proficiency toward 
Illinois State Learning Standards (ISBE, 2011). The use of ACT and WorkKeys examinations 
allows for quality comparisons to take place. The reliability and validity of the ACT and WorkKeys 
examinations in a national capacity provide an excellent set of measures for this study. The 
universal acceptance of ACT as a measure of college readiness and the use of the WorkKeys portion 
of the testing series by business and industry organizations for predicting workplace readiness 
establishes validity for the purpose of studying career readiness (ACT, 2012a, 2012b). Each high 
school receives data at the conclusion of the state-testing period that provides scores on the ACT 
and all subtest scores, including ACT WorkKeys math and reading. 
 
Data Collection and Recording 

 
With the assistance of the ISBE, and its Facilitating Coordination in Agricultural Education 

(FCAE) project, test score information and basic demographic information were compiled for this 
study. After initial test scores were received from ISBE, survey material was compiled for 
agriculture instructors and principals from participating schools. Initially, an electronic contact was 
made by the researcher and by FCAE staff indicating that the study was going to take place, and 
schools were encouraged to monitor mail and electronic communications as well as to participate 
in the study.   

 
To collect the data needed to complete this study, a survey was sent via mail and 

electronically to every agriculture instructor and principal at each of the 122 schools that were 
designated 2012-2013 Gold and Silver Emblem FFA chapters. The agriculture instructor in each 
school was asked to work with school administration and counselors to record SIS numbers for each 
agricultural education student who met the criteria for the study. Names and identifying information 
of students were not recorded or shared to protect the anonymity of students related to this study. 
The SIS numbers were provided electronically from each voluntarily participating school to the 
researcher. Schools were allotted five weeks to compile and return the information needed for the 
study.  After two weeks, a reminder e-mail was sent to each school that had not returned the initial 
survey. A second reminder was sent electronically to schools that had not completed the data set 
after three weeks. Upon final collection of data from Gold and Silver Emblem FFA schools, the 
SIS numbers were shared securely through password protected spreadsheets with ISBE. 

 
SIS numbers for all agricultural education students from Gold and Silver Emblem FFA 

chapter schools that took the state-mandated ACT examination series as juniors during the 2012-
2013 school year were provided to the state board of education. The ISBE compiled the test scores 
per a Freedom of Information Act (FOIA) request and returned the data without the SIS numbers 
included, ensuring complete student anonymity. The researcher at no time could determine any 
identifiable information with any test score or SIS number. After receiving the test scores, statistical 
analysis was conducted for each area of testing associated with the study. 
 
Data Analysis 

 
A chi-square (X2) goodness-of-fit test was used to compare the percentage results at each 
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score category between the groups. The tests were utilized to determine if a statistically significant 
difference in test score distributions exists between the associated groups in each analysis.  A p-
value of .05 was used as a cutoff for statistical significance (Urdan, 2010). The data were analyzed 
using SPSS.  Demographic data collected on the sample of agriculture students were calculated.    

 
Results/Findings 

 
Three distinct groups were part of the analysis in this study: All tested juniors in Illinois 

(All Students), Junior agriculture students from Gold and Silver Emblem FFA chapters (Gold and 
Silver Ag), and all Junior students from schools that housed Gold and Silver Emblem FFA chapters 
(Gold and Silver All).  

 
Demographic Data 
 

Agriculture students had the lowest percentage of low-income students (15.4%), 
particularly in comparison to the overall state average of 49.9%.  Table 1 lists demographic data 
on race, Limited English Proficiency (LEP), Individualized Education Plan (IEP), and the number 
of low-income students for All students, Gold and Silver Ag, and Gold and Silver All.  

 
Table 1  
 
Demographic Data 
 
  % % % % % 
 N Male White LEP IEP Low Income 
All Illinois Students 2,054,155 51.1 50.6 9.5 13.6 49.9 
Gold and Silver All 4,611 51.1 90.3 0.3 11.2 28.7 
Gold and Silver Ag 527 60.3 98.7 0 9.5 15.4 

Note. LEP = Limited English Proficiency; IEP = Students with an Individualized Education Plan. 
 
Results presented below compared agriculture students from the Gold and Silver FFA 

chapter schools first with all state juniors, and then with all juniors from the FFA chapter schools 
on the WorkKeys exams.   

 
Gold and Silver Ag vs. All students. Table 2 provides the number and percentage of 

students at each score level on WorkKeys Reading and Math Assessments for both the Gold and 
Silver Ag and All student groups.  A level 5 score indicates a career- ready designation in the 
reading content area examination. 

 
Table 2 
 
Gold and Silver Ag vs. All Students:  WorkKeys Reading and Math Scores 
 

 Reading Math 

Score Level Gold and 
Silver Ag 

All 
Students 

State 

Gold and 
Silver Ag 

All 
Students 

State 
 n / % % n / % % 

<3 12 / 2.3 4.44 7 / 1.3 6 
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3 17 / 3.2 4.69 39 / 7.4 15.25 
4 132 / 25.0 30.77 87 / 16.5 19.39 
5 199 / 37.8 32.59 179 / 34.0 28.87 
6 124 / 23.5 21.15 154 / 29.2 21.53 
7 43 / 8.2 6.37 61 / 11.6 8.96 

 

In Table 3, the observed n column is the actual frequency of (Gold and Silver Ag) students 
that earned a score at the score level listed.  The expected n column provides an expected number 
in the sample based on the percent of students scoring the same score level from the All Students 
data. The residual provides the difference in the observed and expected n at each score level. A chi-
square analysis was performed to determine if there was a statistically significant difference 
between distributions of student test score levels at various ranges in reading and math respectively. 
The analysis produced a significant X2 value for reading (X2 (5) = 21.96, p = .001, w = .20). This 
indicates that there is a statistically significant difference in WorkKeys reading test scores between 
the Gold and Silver Ag students and All Students. Examination of score distributions shows that a 
larger number of Gold and Silver Ag students scored in the higher level of the score range than All 
Students who took the ACT WorkKeys reading assessment. However, Cohen’s w suggests the 
difference to be small.   

 
As shown in Table 3, the chi-square analysis produced a significant X2 value for math as 

well (X2 (5) = 65.96, p < .001, w = .35). This indicates that there is a statistically significant 
difference in WorkKeys math test scores between Gold and Silver Ag students and All Students. 
Cohen’s w shows the size of the differences to be moderate. The score distributions indicate that 
more Gold and Silver Ag students scored in the higher level of the score range than All Students. 

 
Table 3 
 
Comparing Score Distributions on WorkKeys Reading and Math Assessments between Gold and 
Silver Agriculture and All Students 
 

Subject 
Area 

Score 
Level 

Observed 
n 

Expected 
n Residual Χ2

(5) p w 

Reading <3 12 23.4 -11.4 21.96 .001 0.2 
 3 17 24.7 -7.7    
 4 132 162.1 -30.1    
 5 199 171.7 27.3    
 6 124 111.4 12.6    
 7 43 33.6 9.4    

        
Math <3 7 31.6 -24.6 65.96 < .001 0.35 

 3 39 80.4 -41.4    
 4 87 102.2 -15.2    
 5 179 152.1 26.9    
 6 154 113.5 40.5    
 7 61 47.2 13.8       
 
Gold and Silver Ag vs. Gold and Silver All. Table 4 provides frequency and percentage 

of Gold and Silver Ag students and Gold and Silver All Students on the ACT WorkKeys Reading 
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and math assessment.  
 

Table 4 
 
Gold and Silver Ag vs. Gold and Silver All Students: WorkKeys Reading and Math 
 

  Reading Math 

Score Level Gold/Silver 
Ag  

Gold/Silver 
All  

Gold/Silver 
Ag  

Gold/Silver 
All 

  n / % % n / % % 
<3 12 / 2.3 3.2 7 / 1.3 3.6 
3 17 / 3.2 3.8 39 / 7.4 11 
4 132 / 25.0 27.3 87 / 16.5 18.5 
5 199 / 37.8 35.8 179 / 34.0 33 
6 124 / 23.5 23.5 154 / 29.2 25.6 
7 43 / 8.2 6.4 61 / 11.6 8.3 

 

Table 5 showed that chi-square analysis produced a non-significant Χ2 value for WorkKeys 
reading assessment (Χ2 (5) = 5.96, p =.311). The test concludes that Gold and Silver Ag students 
scored similarly on the career readiness on the ACT WorkKeys reading assessment with Gold and 
Silver All students. 

 
For WorkKeys math assessment, chi-square analysis showed a significant Χ2 value (Χ2 (5) 

= 24.55, p < .001, w = .22). This indicates that there is a statistically significant difference in 
WorkKeys math test scores between Gold and Silver Ag and Gold and Silver All. The test indicates 
that more Gold and Silver Ag students scored in the higher level of the score range than their non-
agriculture education peers from the same schools. Cohen’s w suggests the difference to be small. 
 
Table 5 
 
Comparing Score Distributions on Reading and Math Assessments for Gold and Silver Ag vs. 
Gold and Silver All 
 

Subject 
Area 

Score 
Level Observed n Expected n Residual χ(5) p w 

Reading <3 12 16.9 -4.9 5.96 .311 NP 
 3 17 20 -3    
 4 132 143.9 -11.9    
 5 199 188.7 10.3    
 6 124 123.8 0.2    
 7 43 33.7 9.3    
        
Math <3 7 19 -12 24.55 < .001 0.22 
 3 39 58 -19    
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 4 87 97.5 -10.5    
 5 179 173.9 5.1    
 6 154 134.9 19.1    
  7 61 43.7 17.3       

Note: NP = Not Applicable 

Subgroup Analysis 
 

Subgroup analysis was carried out because the comparison groups differ in student 
demographics. Characteristics of Gold and Silver Ag students differ from those of the All Students 
data; however, ISBE provided the assessment information as averages without the ability to 
delineate between various groups involving gender or socioeconomic status. This did not allow 
additional comparisons to be made between the Gold and Silver Ag and All Student subgroups.  

 
Demographics of the Gold and Silver Ag students were more similar to Gold and Silver All 

than to All Students. Since the data associated with Gold and Silver Ag and Gold and Silver All 
students could be analyzed into subgroups, comparisons were made on gender and low-income 
between Gold and Silver Ag and Gold and Silver All to gain further insight into the differences, if 
any. Other factors or subgroups were not analyzed due to Gold and Silver Ag sample size not being 
ample enough to detect significance.  

 
Males vs. females. Tables 6 to 7 outline the subgroup comparisons of males vs. females, 

and low-income vs. non-low-income between the Gold and Silver Ag students and their respective 
peers from the same schools. The frequency column was the actual number of Gold and Silver Ag 
students that earned a score at the score level listed. The expected n column provides an expected 
number in the Gold and Silver Ag student group based on the percent of males or females scoring 
the same score level from the Gold and Silver All data. Score levels may not reflect the full reported 
range (< 3 to 7) because some score levels were combined to attain adequate sample size for the chi-
square test.  Similar to the previous analysis, a chi-square goodness-of-fit test was performed to 
determine if there was a statistically significant difference between distributions of student test 
score level at various ranges in reading and math in each subpopulation.   

 
Table 6 
 
Chi-Square Tests for Gender Comparisons on ACT WorkKeys Reading Assessments 
 
 Score 

Level 
Frequency Gold/Silver 

Ag 
% 

All Same 
School 

% 

Expected 
n 

X2 p 

Females <5 49 23.4 30.2 63.12 6.43 .09 
n = 209 5 82 39.2 38.9 81.30   

 6 58 27.8 23.9 49.95   
 7 20 9.6 7.0 14.63   

Males <3 12 3.8 5.0 15.90 5.10 .40 
n = 318 3 13 4.1 5.1 16.22   

 4 87 27.4 28.2 89.68   
 5 117 36.8 32.8 104.30   
 6 66 20.8 23.1 73.46   
 7 23 7.2 5.8 18.44   
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A chi-square analysis for females produced a non-significant X2 value (X2 = 6.43, p = .09) on 
WorkKeys reading (see Table 6).  However, the ACT WorkKeys math comparison produced a 
significant X2 value (X2 = 13.72, p = .01, w = .26, see Table 7). Score distributions indicate that 
female Gold and Silver Ag students performed better at math on the WorkKeys assessment than 
their female peers from the same schools. Cohen’s w suggests a small to moderate effect size.  

 
A chi-square analysis for males gave a non-significant X2 value (X2 = 5.10, p = .40) on 

WorkKeys reading (see Table 6).  However, the ACT WorkKeys math comparison produced a 
significant X2 value (X2 = 9.44, p = .05, w = .17, see Table 7). The data indicate that male Gold and 
Silver Ag students performed better in math on the WorkKeys assessment than their male peers 
from the same schools. Cohen’s w suggests a small effect size.  

 
Table 7 
Chi-Square Tests for Gender Comparisons on ACT WorkKeys Math Assessments 

 

  
Score 
Level Frequency 

Gold and 
Silver AG 

% 

Gold and 
Silver All  

% Expected n X2 p w 
Females <4 18 9% 14.9 31.14 13.72 .01 0.26 
n = 209 4 40 19% 21.4 44.73    

 5 68 33% 33.6 70.22    
 6 62 30% 23.6 49.32    
  7 21 10% 6.4 13.38       
         

Males <4 28 9% 14.2 45.16 9.44 0.05 0.17 
n = 318 4 47 15% 15.7 49.93    

 5 111 35% 32.4 103.03    
 6 92 29% 27.6 87.77    
  7 40 13% 10.1 32.12       

 

Low-income vs. non-low income. A chi-square analysis was performed separately on both 
low-income and non-low-income students on WorkKeys reading (see Table 8) and math (see Table 
9). The analysis for low-income students produced a non-significant X2 value in reading (X2 = 6.97, 
p = .22). Additionally, the analysis for low-income students in math produced a non-significant X2 
value (X2 = 6.91, p = .14). 

  
Table 8 
 
Chi-Square Test for Low-income Comparisons on ACT WorkKeys Reading Assessments 
 
 Score 

Level 
 

Frequency 
Gold/Silver 

Ag 
% 

Gold/Silver 
All 
% 

Expected 
n 

 
X2 

 
P 

Low-income 
n = 81 

<3 2 2.5 5.5 4.46 6.97 .22 
3 7 8.6 6.7 5.43   
4 21 25.9 34.7 28.11   
5 28 34.6 33.6 27.22   
6 19 23.5 16.4 13.28   
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7 4 4.9 3.1 2.51   
Non-low- 
income 
n = 446 

<4 20 4.4 5.0 22.30 2.55 .64 
 
 

4 111 24.9 24.3 108.38   
5 171 38.3 36.7 163.68   
6 105 23.5 26.3 117.30   
7 39 8.7 7.7 34.34   

 

        
Table 9 
 
Chi-Square Test for Low- Income Comparisons on ACT WorkKeys Math Assessments 
 
 Score 

Level 
 

Frequency 
Gold 

Silver Ag 
% 

Gold 
Silver All 

% 

Expected 
n 

 
X2 

 
p 

Low-income <3 1 1.2 6.9 5.59 6.91 .14 
n = 81 3 13 16.0 18.2 14.74   

 4 20 24.6 24.5 19.85   
 5 25 30.8 31.4 25.43   
 

 
6,7 22 27.1 18.9 15.31   

Non-low-
income 

<4 32 7.1 10.3 45.94 6.40 .17 

n = 446 4 67 15.0 16.1 71.81   
 5 154 34.5 33.6 149.86   
 6 139 31.1 29.7 132.46   
 7 54 12.1 10.3 45.94   
 

Summary 
 

Based on the results of the study, we postulate two conclusions while noting that the 
differences in demographics may account for some of the variances in assessment results.   

 
Conclusion One:  Agriculture students are more career ready than their peers 

in area of math. The analysis indicated a rejection of the null and a conclusion that there was a 
statistically significant difference in WorkKeys test scores between Gold and Silver Ag and all 
Illinois junior students tested in the areas of math.  The w suggested a moderate effect size in the 
area of math career readiness.  When gold and silver agriculture students were compared to 
students from the same schools, additional statistically significant differences were found in the 
math career readiness ACT WorkKeys assessment.  This outcome, though categorized by a small 
effect size, indicates that agriculture students in Gold and Silver emblem FFA chapters are more 
advanced in career readiness in relation to math applications than their peers.  Finally, additional 
analysis of subgroups at the Gold and Silver emblem FFA chapter schools indicated that female 
agriculture students outperformed female students from the same schools by a statistically 
significant level.  Moderate effect size was noted which indicated a more significant variance for 
females. 
 



 
Mouser, Sheng, and Thoron  Are Agriculture Students…  

 
Journal of Agricultural Education 25 Volume 60, Issue 2, 2019 

Conclusion Two:  Agriculture students are as career ready as their peers in the 
area of reading. The analysis indicated a rejection of the null and a conclusion that there was a 
statistically significant difference in WorkKeys reading test scores between Gold and Silver Ag 
and All Students.  Cohen’s w suggests that the effect size is small.  When Gold and Silver Ag 
students were compared to Gold and Silver All students on performance related to the ACT 
WorkKeys reading scores, no statistically significant differences were noted.  The results indicate 
that gold and silver agriculture students are as career ready in the area of reading as their peers. 

 
Significance of this study 
 
 This study provides a powerful perspective on the idea of career readiness as it relates to 
agricultural education programs.  Agricultural education has suggested its ability to promote career 
success through the three-component model of agricultural education for years.  This study 
provides quantifiable data to support the claim that agricultural education delivers career readiness 
as measured by a universally accepted model of assessment, the ACT WorkKeys examination 
series.  In addition, the scale of the project utilized data from hundreds of students from multiple 
schools throughout Illinois to compile the results.  This large scale is extremely unique in 
quantifying program effectiveness in agriculture education studies.  Finally, the data was collected 
by the ISBE as part of a statewide assessment system under strict guidelines for collection and 
reporting, which further adds to the validity of the data associated.   

 
The findings in this study provide a clear indication that agriculture students are meeting 

or exceeding the standards in the area of career readiness as measured by the ACT WorkKeys 
assessment series.  This information, coupled with the findings of a previous study which proved 
core academic validity or college readiness levels of agriculture programs (Mouser et al., 2017) 
bring forth a compelling argument to include agricultural education in academic programming in 
American schools.  If the goal of public education is to provide a college and career ready 
workforce, then agricultural education should be an essential component of the experience based 
on these findings. 
 
Investment from business and industry 
  
 This study provides a compelling rationale for investment from business and industry to 
support local agricultural education programming.  Agriculture teachers and leaders within the 
profession should utilize this study to provide data to business and industry to invest in a career- 
ready workforce by partnering with agriculture education and the three-component model of 
delivery.  As evidenced by this study, students that have experienced quality agricultural education 
programming provide excellent career readiness levels in mathematics and reading.  The unique 
nature of the agricultural education experience and delivery model produces career ready students 
that can be uniquely quantified as per these results.   
 
Local support from school administration and boards of education 
  

In a time when schools continually must find ways to do more with less, agricultural 
education provides quantifiable results in the areas of college and career readiness (Mouser, et al., 
2017).  The impact of this study to provide clear indicators of success to administrators and school 
board members is significant.  This study delivers quantifiable data that should be used to create a 
data-driven narrative for the support of model agriculture programs throughout the country.  If the 
goal of local school administrators is to support programming that ensures career-ready students, 
they should be looking to invest in quality agricultural programs as per the results of this study.  If 
local school boards are interested in supporting school programs that promote career readiness to 
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strengthen local capacity and economies through a quality workforce, they should promote the 
inclusion of agricultural education programs in the school districts they serve.  This study provides 
quantifiable data to support the direct successes of agricultural education to graduate career ready 
students. 
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Abstract 
 

The world demands individuals with knowledge and skills in agriculture, food, and natural 
resources (AFNR) paired with proficiency in science, technology, engineering, and mathematics 
(STEM) concepts. Current models for STEM education call for interdisciplinary approaches in 
which learners address real-world challenges, indicating high potential for collaboration with 
researchers and practitioners in AFNR. The purpose of this study was to articulate the state of the 
2010-2017 literature for STEM in AFNR education to inform future research, innovations in 
practice, and interdisciplinary collaborations. Using a systematic review approach and qualitative 
analysis techniques, 52 peer-reviewed STEM in AFNR education articles were analyzed for general 
characteristics, instructional approaches, STEM subjects, relationship between STEM subjects, 
relationship between STEM and AFNR, justifications, foci, and operationalization of STEM in 
research. Within each category, we identified themes that resulted in a summary of STEM in AFNR 
education in which future research and practice could align. Results indicated STEM in AFNR 
serves a range of populations, science and math are well represented, engineering is poorly 
represented, and mechanisms through which STEM learning occurs are often inadequately 
described. We recommend a collaborative and interdisciplinary future for STEM and AFNR 
education because both communities are pursuing common aims. 
 
Keywords: agriculture; education; engineering; mathematics; science; STEM; technology 
 
Authors’ note: A previous version of this article was presented as a conference paper at the 
National Meeting of the American Association for Agricultural Education, San Luis Obispo, 
Calif., May 2017.  
 

Introduction 
 

Once again, the education community has embraced a slogan without really taking the time 
to clarify what the term might mean when applied beyond a general label. When most individuals 
use the term STEM, they mean whatever they meant in the past. So STEM is usually interpreted to 
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mean science or math. Seldom does it refer to technology or engineering, and this is an issue that 
must be remedied. (Bybee, 2010, p. 30)  

 
The United States is facing a shortfall in people trained in the science, technology, 

engineering, and mathematics (STEM) fields (Maltese & Tai, 2011; National Academy of 
Engineering [NAE] & National Research Council [NRC], 2014). Progress and prosperity within 
the United States, as well as its global competitiveness, cannot remain strong if young people are 
not STEM-literate and well prepared to enter the workforce of STEM professionals. With changes 
in technology and advancements in agriculture, STEM-literacy is increasingly important in the 21st 
century to help agriculture producers make informed decisions and attract more youth to careers in 
agriculture, food, and natural resources (AFNR). However, what does STEM-literate mean? Even 
the acronym “STEM” is not clear (Bybee, 2010).  

 
The AFNR-education community is not immune to this critique. For example, Research 

Priority Area three of the American Association for Agricultural Education (AAAE) National 
Research Agenda (Stripling & Ricketts, 2016) focuses on a sufficient scientific and professional 
workforce that addresses the challenges of the 21st century. One of the five research priority 
questions in this area asks: “What are effective models for science, technology, engineering, and 
math (STEM) integration in school-based agricultural education curriculum?” (p. 31). The 
accompanying review of literature, however, only discusses teaching of science and math in AFNR 
contexts. The absence of engineering is in contrast to recent framing of STEM education regarding 
integrated learning experiences in which the practices of science and engineering are brought to 
bear on real-world, interdisciplinary challenges (NAE & NRC, 2014; NGSS Lead States, 2013). It 
is encouraging that AAAE Research Priority Area six asks: “What methods, models, and programs 
are effective in preparing people to solve complex, interdisciplinary problems (e.g., Climate 
change, food security, sustainability, water conservation, etc.)?” and asserts that “agricultural 
educators . . . are uniquely positioned” to address this challenge (Andenoro, Baker, Stedman, & 
Weeks, 2016, p. 59). However, this is not part of the discussion of models for STEM integration in 
Priority Area three. The real-world, interdisciplinary nature of AFNR makes it a prime context for 
modern STEM education, and the AFNR-education community brings a wealth of experience, 
particularly in the areas of science (e.g., McKim, Velez, Lambert, & Balschweid, 2017; Velez, 
Lambert, & Elliott, 2015) and math (e.g., Stone, Alfeld & Pearson, 2008; Stripling & Roberts, 
2013). However, further advancing STEM education in AFNR contexts requires systematic efforts 
to understand what models are effective and how learning occurs.  

 
AFNR educators and education researchers are not alone in this pursuit. Efforts outside of 

traditional agricultural education contexts, such as the proliferation of school gardens as a venue 
for STEM learning (Risso, 2018), the AgBot competition (Gerrish & Gerrish, 2018), and the turn 
to urban gardening techniques as a component of community-based STEM programs for urban 
youth (Green Bronx Machine, 2018), indicate that the time may be ripe for increased collaboration 
between researchers and practitioners in AFNR education and the broader STEM-education 
community. However, collaboration requires addressing three fundamental questions that 
prompted this study: (a) What does previous work tell us about how STEM learning in AFNR 
occurs?, (b) What are the entry points to collaboration between AFNR and STEM education 
communities?, and (c) Are we collectively ready to move into this new collaborative, 
interdisciplinary space? 

 
Efforts to advance robust, research-supported, theoretically driven models for STEM in 

AFNR education require synthesis across multiple studies. Calls for the use of meta-analytic 
techniques in educational research, in which statistical analysis of existing studies allows for 
identification of larger scale trends and relationships, are not new (e.g., Glass, 1976). Recent 



Scherer, McKim, Wang, DiBenedetto, and Robinson  Making Sense of the Buzz… 

Journal of Agricultural Education 30 Volume 60, Issue 2, 2019 

examples of meta-analyses in undergraduate education contexts have demonstrated the 
effectiveness of active learning over lecture format for STEM students (Freeman et al., 2014) and 
gains in critical-thinking skills for college students (Huber & Kuncel, 2016). Meta-analyses are rare 
in agricultural education research (a search of prominent journals yielded few examples); however, 
this approach has been promoted as a promising practice for improving research in career and 
technical education (Gordon, McClain, Kim, & Maldonado, 2010; Oh-Young, Gordon, Xing, & 
Filler, 2018). Such techniques require a level of consistency in the literature that the field currently 
lacks.  A cursory review of STEM in AFNR education literature yields myriad conceptualizations, 
justifications, and operationalizations for STEM education. The range of operational definitions 
and models for STEM education has profound implications for attempts to aggregate data, compare 
findings across studies, and build connections with the broader STEM-education community. To 
date, there has been little research focused on developing a common language for work in this 
arena, and we identified no literature review or synthesis articles for STEM in AFNR education. 
We addressed this gap by conducting a systematic review of the STEM in AFNR education 
literature. Through describing characteristics and identifying themes in previously published 
articles, we developed a framework to help situate research programs and educational interventions 
in the larger context and provide common ground regarding operationalizing models for STEM 
education in AFNR-related work. Further, our findings offer a foundation from which to illuminate 
entry points for collaboration between STEM and AFNR education, a critical first step in achieving 
a shared goal to prepare learners to address complex, interdisciplinary problems. 

 
Visioning for STEM Education Research and Practice 

 
Previous efforts to define, describe, and provide visions for STEM education research and 

practice can provide guidance for what to look for in the STEM in AFNR literature. Throughout 
education, STEM efforts have focused on six areas: (a) achievement of various demographic 
groups, (b) international mathematics and science test performance, (c) foreign student enrollments 
in postsecondary STEM degrees, (d) global STEM education attainment, (e) STEM teacher quality, 
and (f) the STEM labor supply (Gonzalez & Kuenzi, 2012).  These efforts to understand STEM 
student achievement and workforce issues have created shifts in models for implementing STEM 
education. As Bybee articulated in 2013, STEM definitions range from each of the four STEM 
subjects being its own silo to real-world, interdisciplinary approaches. Visions for STEM education 
have moved toward the latter in recent years. In the 2011 publication, Successful K-12 STEM 
Education, the National Research Council set STEM education goals with a strong emphasis on 
science and mathematics, and this focus was carried over into subsequent work identifying 
indicators of success (NRC, 2013). The seminal document, A Framework for K-12 Science 
Education: Practices, Crosscutting Concepts, and Core Ideas (NRC, 2012), provided an approach 
that integrated content knowledge with the practices of science and engineering. The inclusion of 
engineering design principles, emphasis on concepts that cut across subjects, and reduction of 
content standards to “core ideas” marked a departure from previous frameworks for K-12 science 
education, e.g., American Association for the Advancement of Science (AAAS, 1993) and NRC 
(1996). In addition, the use of this framework to develop performance expectations integrating all 
three dimensions, i.e., science and engineering practices, core content ideas, and concepts that cut 
across multiple subjects, necessitated a vision for learning episodes that more accurately mimicked 
the ways science and engineering are “practiced and experienced in the real world” (NGSS Lead 
States, 2013, Conceptual Shifts, p. 1). Increased collaboration among teachers in different content 
areas may be a path forward to implementing such interdisciplinary, integrated STEM education 
(Roehrig, Moore, Wang, & Park, 2012). 

 
As these models for implementing STEM education have evolved toward more integrated 

approaches, recent empirical research and synthesis efforts have also suggested new directions and 
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areas of emphasis for STEM education research. A study of self-identified “STEM schools” 
reported that key instructional elements included personalization of learning, problem-based 
learning, rigorous learning, and career, technology, and life skills; STEM disciplinary outcomes, 
however, were not emphasized (LaForce et al., 2016). There is a need for research that articulates 
exactly how to accomplish integrative STEM education (NAE & NRC, 2014) and consideration of 
research designs that account for learning beyond the formal classroom (Dierking & Falk, 2016; 
NRC, 2015). The report STEM Integration in K-12 Education: Status, Prospects, and an Agenda 
for Research (NAE & NRC, 2014) recommended researchers “document the curriculum, program, 
or other intervention in greater detail, with particular attention to the nature of the integration and 
how it was supported” (p. 9) and develop “clearly articulated hypotheses about the mechanisms by 
which integrated STEM education supports learning, thinking, interest, identity, and persistence” 
(p. 10). Kelley and Knowles (2016) provided an example of such an attempt by grounding their 
conceptual model for integrated STEM learning in situated learning theory. Dierking and Falk 
(2016) presented a synthesis of six key, cross-cutting principles from the 2020 Vision: The Next 
Generation of STEM Learning Research project. Within this set are calls to “frame STEM learning 
research within the broader social-cultural-political contexts of the needs and concerns of the larger 
global society” and to consider “learning as a lifelong process that occurs across settings . . ., 
situations . . . and time frames” (p. 4). These ideas are echoed in the views of STEM educators and 
administrators who emphasized interdisciplinary connections and “explicit connections between 
in-school content and out-of-school problems or contexts” (Holmlund, Lesseig & Slavit, 2018, p. 
11). Furthermore, in non-formal settings, research in STEM programs should “explore how STEM 
learning ecosystems work” (NRC, 2015, p. 3), considering the interconnected contexts in which 
learning occurs. In higher education, there is a growing need for researchers to understand STEM 
teaching practices at a large scale, particularly related to teaching diverse student populations and 
understanding “faculty beliefs about teaching” (AAAS, 2013, p. 44).  

 
The larger STEM education backdrop allows for consideration of the role STEM education 

research and practices in AFNR educational contexts plays in implementing this vision. Claims that 
teaching STEM in AFNR educational contexts offers an opportunity to simultaneously strengthen 
STEM education through contextualized learning, expanding the STEM pipeline, and 
strengthening student preparedness for careers in AFNR are prevalent, e.g., Mercier (2015) and 
STEM Food & Ag Council (2014), but efforts to substantiate these claims require synthesis of 
research findings in a meaningful way. The context and target audience for interventions, goals for 
teaching STEM, frameworks, and models for STEM education and/or integration, and 
operationalization of STEM in research (Dierking & Falk, 2016; NAE & NRC, 2014; NRC, 2015) 
need to be documented systematically within this body of literature. 

 
Purpose of the Study 

 
The purpose of this study was to articulate the state of the field for STEM in AFNR 

education to inform future research, innovations in practice, and interdisciplinary collaborations. 
Through a systematic review of the existing peer-reviewed literature, we addressed the following 
research question: How did researchers and practitioners frame STEM education in existing peer-
reviewed articles addressing AFNR education published from 2010 to 2017? To answer this 
research question, we addressed the following objectives for each article in the systematic review. 

 
Objective 1. Identify trends in the characteristics and type of research used. 
Objective 2. Describe instructional approaches used. 
Objective 3. Determine what STEM subjects were addressed. 
Objective 4. Distinguish the relationship between STEM subjects. 
Objective 5. Distinguish the relationship between AFNR education and STEM learning. 
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Objective 6. Determine how research and teaching of STEM was justified. 
Objective 7. Describe the primary focus or objective. 
Objective 8. Identify how STEM was operationalized in the intervention and/or research 
design. 

 
Methods 

 
Review Approach/ Framework 
 

We conducted a systematic review (Borenstein, Hedges, Higgin, & Rothstein, 2009; 
Gough, Thomas, & Oliver, 2012) to synthesize and develop a framework of the STEM in AFNR 
education literature. We systematically employed document analysis guided by the objectives to 
identify emergent themes that allowed for development of a framework for the topic. Borenstein et 
al. (2009) defined a systematic review as the process of synthesizing results by constructing a 
thematic story to fit the literature base (Oh-Young et al., 2018). Following recommendations of 
Borenstein et al. (2009), our systematic review included listing the search criteria, explaining 
methodologies for how the studies were evaluated and analyzed, and describing the characteristics 
of the studies in a summary table. 
 
Search Strategy and Inclusion Criteria 

 
The lead researcher, Scherer, utilized the EBSCO search engine to simultaneously search 

the education databases ERIC and Education Research Complete; the platform automatically 
removes duplicates. The search was limited to peer-reviewed journals published in English between 
2010 and 2017. We selected 2010 as the start date because it was the first year in which the term 
“STEM” appeared in the Journal of Agricultural Education. A Boolean search string was used to 
search for the occurrence of these terms in the title, abstract, or subject/keyword: (“STEM” OR 
“science, technology, engineering, and math” OR “science, technology, engineering, and 
mathematics”) AND (“agricultur*” OR “food” OR “natural resources”). The database search 
resulted in 123 unique publications. As an additional measure, a web-based search of titles of 
articles in prominent AFNR education journals for instances of STEM or “science, technology, 
engineering, and math*” during the same period yielded 13 additional peer-reviewed articles. The 
journals included in this component are also indexed in the databases utilized. Journals searched 
were the Journal of Agricultural Education, the Journal of Food Science Education, Natural 
Science Education (formerly the Journal of Natural Resources & Life Sciences Education), the 
North American Colleges and Teachers of Agriculture Journal, the Journal of Extension, and the 
Career and Technical Education Research Journal. The lead researcher systematically reviewed 
abstracts of the 136 articles to determine if they met four criteria for inclusion in the study: (a) at 
least one instance of STEM or “science, technology, engineering, and math (or mathematics)” used 
in an educational context, (b) addresses AFNR context or content, (c) intervention or study has 
some connection to instruction, and (d) represented a U.S. educational context. The systematic 
review yielded 52 articles relevant for inclusion in this study. 
 
Analysis Techniques and Trustworthiness of the Study 
 

The entire research team conducted qualitative analysis based on the constant comparative 
method (Lincoln & Guba, 1985) and content analysis techniques (Patton, 2002). In the first stage 
of analysis, conducted in 2017, there were 38 articles from 2010 to 2016 that met the inclusion 
criteria. We randomly divided the articles among the five members of the research team, and each 
initially coded a subset of the articles based on the targeted areas of interest. We debriefed the 
process, refined the research objectives, and systematically reviewed all 38 articles.  
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To identify trends in the characteristics and type of research used, objective one, we 

identified the type of article, target participants for the study or intervention, and the context or 
topic for the article. Coding for the type of article followed the classification outlined by St. John 
& McNeal (2015). This framework includes “practitioner wisdom” articles in which educators 
describe their own successes, “expert opinion” articles, “case studies” that include educational 
research but focus on a single course or intervention, and “cohort studies” in which research is 
conducted across courses or institutions. Additionally, we added emergent codes for historical 
quasi-experimental research studies. For research objectives two through eight, we conducted open 
coding on each article using the objectives as sensitizing constructs (Patton, 2002). For the purposes 
of this study, we defined STEM “subjects” as the broad fields of science, technology, engineering, 
and math. 

 
Once we completed the systematic review, we compiled these articles into a table. In the 

second stage, we further analyzed codes for research objectives four through eight to identify 
themes. First, following Lincoln and Guba (1985), individual researchers synthesized codes within 
the target objectives to develop emergent themes. Then, we debriefed the themes, collectively 
interrogating the evidence for the themes and reaching consensus on the initial list and conducted 
focused coding using the themes. To ensure consistency, each team member used the established 
themes to analyze the same two randomly selected articles, resulting in a 72% interrater agreement. 
We then discussed discrepancies and further refined theme descriptions for clarity. Next, each team 
member analyzed a new set of three randomly selected articles with a resulting 85% interrater 
agreement. One member of the research team revisited each article to ensure alignment with the 
final emergent themes and raised questions about articles that were difficult to code with the entire 
team. We then summarized the themes by categorizing and describing the emergent themes of 
STEM in AFNR. Finally, we added 14 articles published in 2017 to the study and analyzed them 
using the same methods, resulting in a final dataset of 52 articles that span 2010-2017. 

 
Throughout our analysis, we employed additional techniques for establishing 

trustworthiness in qualitative research, as described by Lincoln and Guba (1985). Debriefing 
sessions allowed for perspective triangulation and sensitivity to negative cases, contributing to the 
credibility of the study. We established an audit trail and provided our coding in the Appendix to 
address confirmability. We described our search criteria, methods of analysis, and provided direct 
quotations from the articles to establish dependability. The lead researcher oversaw the entire 
process as an additional measure to ensure consistency in coding (Oh-Young et al., 2018).  
 
Reflexivity and Research Team Stance 

 
This project grew out of a research collaboration among members of the Enhancing STEM 

through Agricultural Education Special Interest Group of AAAE to address the question of 
effective models for STEM education in school-based agricultural education (SBAE). The research 
team included researchers in AFNR education with a range of expertise and experience in STEM 
education. Scherer is a current Extension and teacher educator whose research focuses on models 
for integration of science and agriculture in formal and non-formal educational settings. McKim is 
a former SBAE teacher and current postsecondary leadership and teacher educator whose research 
focuses on teaching STEM within the context of AFNR. Wang is a teacher educator focusing on 
STEM integration, inquiry-based instruction, and experiential learning in science and agricultural 
education, with specific interest in the cognitive bases of STEM learning. DiBenedetto is a teacher 
educator with experience in inquiry-based instruction whose research focuses heavily on teaching 
and learning, career readiness, and the utilization of STEM in the AFNR curriculum. Robinson has 
conducted research related to development of quantitative reasoning in the context of integrative 
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agricultural education. Collectively, we represent a diverse team with prior teaching experience in 
both SBAE and secondary STEM working to enhance STEM education in AFNR contexts. This 
diversity in perspective and collective expertise fostered reflexivity throughout the study, 
contributing to trustworthiness (Lincoln & Guba, 1985).  

 
Results 

 
Our analysis revealed trends, gaps, and emergent themes in articles addressing research 

and practice for STEM in AFNR education. Findings from our systematic review for all research 
objectives are summarized in Tables 1 and 2, and discussed for each research objective. Full details 
of our findings for each article are provided as a reference in the Appendix.  

 
Table 1 
 
Summary of Selected Characteristics, Instructional Approaches, and STEM Subjects of STEM in 
AFNR Education Literature 
 
Code Description #b %c 

Type of article (in order of increasing strength of evidence)a   
 Practitioner wisdom Educator described their own experiences and/or successes. 12 23 
 Expert opinion Author with relevant expertise described experiences and/or 

interventions. 4 8 

 Case study Educational research that focused on a single course or 
intervention. 17 33 

 Historical Historical research. 1 2 
 Cohort study Educational research conducted across courses or 

institutions. 15 29 

 Quasi-experimental Educational research with a quasi-experimental design. 3 6 
Instructional approach (in order of decreasing occurrence in the articles reviewed)   
 Unspecified No instructional approach specified. 20 38 
 Multiple More than one instructional approach was discussed. 8 15 
 Problem-based Approach in which learners engaged with a real-world 

problem, design challenge, or project that is AFNR related. 8 15 

 Hands-on No specific model was employed but included a mention of 
hands-on activities. 7 13 

 Experiential An experiential learning approach was described. 3 6 
 Inquiry Inquiry-based learning was described. 3 6 
 Competition Youth participation in and/or training for competitions. 2 4 
 Design challenge Engineering design challenge was described. 1 2 
STEM subjects utilized (in order of decreasing occurrence in the articles reviewed)   
 S Science only. 15 29 
 S,T,E,M Science, technology, engineering, and math. 14 27 
 S,M Science and math. 7 13 
 S,T Science and technology. 6 12 
 S,T,E Science, technology, and engineering. 3 6 
 S,E Science and engineering. 3 6 
 M Math only. 2 4 
 T,E Technology and engineering. 1 2 
 S,E,M Science, engineering, and math. 1 2 
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a Labels follow those recommended by St. John & McNeal (2015) with the addition of quasi-
experimental and historical. 

b # = number of articles. 
c % = percent of articles based on a total of 52. 
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Table 2 
  
Summary of Emergent Themes Identified Through Systematic Review of STEM in AFNR Education Literature 
 

Emergent Theme Description Representative Quote # % 
Relationship between STEM Subjectsa    
 Interrelated STEM 

Subjects  
Two or more STEM subjects were 
discussed in combination within 
the context of AFNR.   

“ChickQuest allows students to apply scientific and mathematical concepts to 
something real and familiar” (Horton, Krieger & Halasa, 2013, Goals, para. 5) 20 57 

 Disciplinary Silos No relationship between STEM 
subjects articulated.  

 “instrument asked teachers to report their perception of the importance of each of 
the STEM areas, and their confidence in integrating each of the STEM areas” 
(Smith, Rayfield, & McKim, 2015, p. 187) 

8 23 

 Real-World Problem 
Solving 

STEM is an integrated approach 
used to address complex problems.  

“youth were taught about worldwide food insecurity and the importance of 
aquaculture. They were then asked to create a prototype of a fish food 
distribution system” (Horton & House, 2015) 

7 20 

Relationship between AFNR and STEM    
 Applied STEM AFNR education is an appropriate 

context for STEM learning. 
 “agricultural education can take scientific topics to higher levels, emphasize 
scientific concepts…potentially supporting a STEM curriculum” (Despain, 
North, Warnick, & Baggaley, 2016, p. 195) 

29 56 

 STEM is Naturally 
Occurring 

STEM learning happens as students 
engage in AFNR education.  

 “[preparing] preservice agricultural education teachers for teaching mathematics 
found naturally within the agricultural education curricula” (Stripling & Roberts, 
2013, p. 74) 

18 35 

 STEM is External STEM learning outcomes can be 
incorporated into AFNR education.  

 “[Curriculum for Agricultural Science Education] is intended to integrate core 
academics and Science, Technology, Engineering, and Math (STEM) into 
agricultural education programs” (Velez, Lambert, & Elliott, 2015, p. 204) 

5 10 

Primary Justification for STEM in AFNRb    
 STEM Learning STEM learning outcomes can be 

achieved or enhanced through 
AFNR education. 

“promise for helping elementary students explore the four core subjects: science, 
mathematics, language arts, and social studies, while teaching … about the origin 
and production of food crops” (Graves, Hugher & Balgopal, 2016, p. 193) 

29 56 

 Recruitment More professionals are needed in 
STEM and/or AFNR. 

“it is imperative to place a culturally sensitive historical narrative of science 
before students, as it can help to bolster their interest in STEM courses and 
eventually [in] careers” (Akins, 2013, p. 20) 

13 25 

 Career Readiness STEM learning is needed for 
success within professional 
careers. 

“to more fully prepare our nation’s students to enter the globally competitive 
workforce, STEM integration allows students to make connections between the 
abstract concepts learned in core subject classrooms and real-world situations” 
(Wooten, Rayfield, & Moore, 2013, p. 31) 

8 15 
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Table 2 
  
Summary of Emergent Themes Identified Through Systematic Review of STEM in AFNR Education Literature Continued 
 

 Problem Solving STEM learning is needed to solve 
complex problems. 

“students [in STEM programs] as leaders and agents who can collaborate…to 
respond with solutions and innovative strategies to help Native communities 
adjust to the impacts of a changing climate” (Sorenson, 2011, para. 5) 
 

4 8 

 Interdisciplinary 
Connections 

AFNR and STEM learning are 
mutually reinforcing. 

“[youth participants] create understanding of the value of aquaculture as a 
sustainable practice for addressing food security” (Horton & House, 2015, para. 
3)  

1 2 

Article Focusb    
 STEM Program or 

Curriculum 
Evaluating or describing a program 
or curriculum to engage students in 
STEM. 

“how elementary teachers at a STEM-centric elementary school perceived and 
integrated the Edible Plants Curriculum (EPC) into their existing curriculum” 
(Graves, Hugher, & Balgopal, 2016, p. 194) 

33 63 

 Teacher Practices and 
Characteristics 

Identifying or describing 
characteristics and approaches of 
STEM among AFNR educators. 

“better understand how faculty facilitate learning in introductory courses in 
animal science, food science, and plant science” (Balschweid, Knobloch, & 
Hains, 2014, p. 163) 

9 17 

 Student Career Choice Evaluating STEM career choice.  “scientific reasoning scores . . . to predict students’ likelihood to indicate plans to 
pursue a career in agriculture, STEM or plan to attend college” (DiBenedetto, 
Easterly, & Myers, 2015, p. 108) 

4 8 

 Perceptions of STEM Interested in how individuals 
conceptualize STEM.  

 “explore and describe teacher perceptions of STEM and STEM integration” 
(Stubbs & Myers, 2016, p. 89) 3 6 

 Emergent STEM STEM was not the initial focus, 
however, STEM emerged through 
data collection. 

“participants emphasized science and technology as a curriculum and school focus 
highlighting how agricultural science courses enhanced this focus” (Henry, 
Talbert, & Morris, 2014, p. 94) 

3 6 

 Standardized Testing Evaluating results from 
standardized assessments of STEM 
knowledge.  

“compare[d] 11th grade science achievement test scores of students enrolled in 
the agricultural and natural resources cluster with those enrolled in STEM and 
[other] clusters " (Israel, Myers, Lamm, & Galindo-Gonzalez, 2012, p. 3) 

2 4 

Operationalization of STEM in Researchb    
 Single Subject One STEM subject within the 

intervention and/or research 
design. 

 “investigate[d] the relationships between mathematics ability, personal 
mathematics efficacy, mathematics teaching efficacy, personal teaching efficacy, 
and background characteristics” (Stripling & Roberts, 2013, p. 73) 

17 33 

 Two or More Subjects Two or more STEM subjects within 
the intervention and/or research 
design. 

“Please list all STEM (science, technology, engineering, and mathematics) 
concepts that you believe to be associated with junior livestock projects” (part of 
survey instrument, Wooten, Rayfield, & Moore, 2013, p. 34) 

11 21 
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Table 2 
  
Summary of Emergent Themes Identified Through Systematic Review of STEM in AFNR Education Literature Continued 
 

 Unspecified Subjects Intervention and/or research design 
involves an undescribed subset of 
science, technology, engineering, 
and/or mathematics. 

“Definitions of STEM careers and agriculture careers were not operationalized for 
the teachers and students in this study” (DiBenedetto, Easterly, & Myers, 2015, 
p. 108). 7 13 

 n/a Not research or STEM was 
emergent in the study. 

 19 37 

# = number of articles; % = percentage of articles 
a Only the 35 articles that addressed more than one STEM subject were analyzed for this category. Percentages are reported relative to this total count of 35. 
b Some articles were categorized in more than one theme (see Appendix), thus the total percentages for these categories are greater than 100. 
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Objective 1. Identify trends in the characteristics and type of research used 

 
STEM in AFNR education is being investigated through research and described by 

practitioners in formal and non-formal settings addressing a variety of AFNR topics (Table 1). 
Roughly one-third of the articles were practitioner or expert accounts of promising educational 
programs, experiences, or strategies that did not include any data. Of the reviewed research articles, 
approximately one-half were cohort (data collection across courses or institutions) or quasi-
experimental studies, which could potentially position the field for future meta-analyses. 
Participants for the educational interventional and research articles represented a wide range of 
ages and settings, including middle and high school students (31%), 4-H and FFA participants 
(10%), general K-12 students (8%), postsecondary students (17%), preservice agriculture teachers 
(8%), general in-service K-12 teachers (6%), and in-service secondary agriculture teachers (2%). 
The topical focus for the articles included, but was not limited to, subjects typically covered in 
school-based agricultural education. Topics included: life science; biology; food, e.g., food safety, 
food supplies, and food science; agricultural technologies, such as biogeochemical simulation and 
biotechnologies; animal science; environmental issues, including climate change; and plant 
science, e.g., medicinal plants. Notably, STEM is being addressed through AFNR topics in formal 
and non-formal settings in both traditional agricultural education (55%), i.e., 4-H and formal 
agriculture courses at the secondary and postsecondary levels, and other settings (45%) including 
elementary, secondary, and postsecondary science contexts. 
 
Objective 2. Describe instructional approaches used 

 
A range of instructional approaches were named or described in the articles (Table 1), but 

few were described very thoroughly, limiting analysis to identifying the approach. Of note, the 
instructional approach was not specified, multiple approaches were listed without particular 
emphasis, or “hands-on” was mentioned but not based on an established model in the majority 
(67%) of the articles, including six that reported on a STEM program or curriculum. Of the 
approaches that were clearly named, problem-based learning was most frequent (15%) with the 
remaining four each representing less than 10% of the articles in the study.  
 
Objective 3. Determine what STEM subjects were addressed 

 
Of the 52 articles, 33% highlighted a single STEM subject with no integration of a second. 

Science was the most common (29%), and no studies focused solely on technology or engineering 
(Table 1). In these cases, mention of STEM primarily served to situate the article in a larger context. 
The second most frequent type of article (27%) utilized all four STEM subjects in some way, 
typically with some effort to integrate the subjects.  The remainder of the studies utilized more than 
one STEM subject in the research design or educational intervention in various combinations 
(Table 1). 
 
Objective 4. Distinguish the relationship between STEM subjects 

 
Our analysis of the 35 articles that addressed more than one STEM subject revealed three 

different ways that authors discussed the relationship between the subjects of science, technology, 
engineering, and math (Table 2). STEM subjects were interrelated in some way in the majority of 
articles (57%); however, a clear articulation of how they were integrated within a learning episode 
was typically not described. In 23% of the articles, no effort was made to combine subjects. In these 
articles, each area of STEM was most commonly intentionally considered individually with respect 
to agriculture content (e.g., Smith, Rayfield, & McKim, 2015) or the article focused on STEM 
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degree or career contexts (e.g., Mars & Hart, 2017) within traditional disciplinary boundaries. 
Finally, 20% of the articles utilized an integrated approach in which the learners encountered STEM 
through addressing complex, real-world, interdisciplinary, AFNR-related problems.  
 
Objective 5. Distinguish the relationship between AFNR education and STEM learning 
 
 The relationship between AFNR and STEM, while in some cases applied to a single 
learning episode or unit, was often expressed at a curricular or programmatic level. In our analysis, 
“STEM” referred to the related content in that particular article. For example, if an article only 
discussed science, the relationship between science and AFNR was coded.  
Three themes emerged that describe these relationships (Table 2). More than one-half of the articles 
(56%) framed AFNR as an appropriate context for STEM learning. In this Applied STEM theme, 
the curricular and/or instructional emphasis was on the STEM content or outcomes for students, 
e.g., science content standards, and AFNR was framed as a context in which to support STEM 
learning. The articles in this theme were in a wide range of instructional contexts both within and 
outside of traditional agricultural education. Contexts included, for example, elementary school 
gardens, secondary agriculture programs, and youth livestock clubs. An additional 10% of the 
articles more explicitly framed STEM content as external to AFNR and emphasized adding STEM 
disciplinary content, including learning standards, to AFNR-learning episodes or curricula. In 
contrast, approximately one-third (35%) of the articles emphasized student learning of AFNR 
content with STEM outcomes a product of engaging in AFNR-learning episodes, or STEM is 
Naturally Occurring. This theme included articles in which this relationship was assumed, articles 
that framed AFNR degrees or careers as STEM, and articles that explicitly sought alignment with 
STEM standards/content. The defining characteristic for the theme STEM is Naturally Occurring 
is that the intent was not to alter the AFNR content but illuminate the STEM concepts already 
present. The majority (78%) of articles in which STEM is Naturally Occurring or External 
represented traditional AFNR educational contexts. 
 
Objective 6. Determine how research and teaching of STEM was justified 

 
From our analysis, five themes emerged that illustrated why STEM education in AFNR 

should be pursued (Table 2). Each theme is described below. These justifications were typically 
articulated in the introduction to the article as the context or motivation for the study or intervention. 
STEM learning, the most common justification for STEM education in AFNR (56% of articles), 
was articulated regarding a primary need to support student learning of STEM concepts, e.g., 
science standards, through an AFNR-related intervention. Two themes framed STEM learning for 
more specific purposes: STEM knowledge and skills as critical for career readiness in a broad range 
of fields (15%) and complex problem-solving related to AFNR challenges (8%). Additionally, 25% 
of the articles highlighted the need for additional professionals in STEM or AFNR, citing 
recruitment as a justification for the study or intervention. Finally, one article (2%) described 
AFNR and STEM knowledge as mutually reinforcing; therefore, STEM learning was predicted to 
enhance and support student learning of AFNR content.  
 
Objective 7. Describe the primary focus or objective 

 
We identified six themes for the focus of the articles (Table 2), determined by examining 

the main topic of the new information presented. The majority of articles (63%) described or 
evaluated a STEM program or curriculum. All of the practitioner and expert opinion articles were 
included in this theme, along with 17 empirical studies that presented data related to program or 
curriculum implementation. Seventeen percent of the articles examined teacher practices and 
characteristics, addressing topics such as professional development for educators, best-practices 
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related to STEM teaching, or self-efficacy for teaching STEM subjects, typically, but not 
exclusively independent of a particular intervention. An additional set of the research articles 
reported on investigations focused outside the context of specific STEM-related curricula, 
activities, and/or courses. These articles included influences on student career choice or interest 
(8%), teacher or learner perceptions of STEM (6%), and standardized testing as the primary tool 
for understanding course or program-level student outcomes (4%). Finally, three articles (6%) 
reported on qualitative studies in which STEM was not part of the initial research objectives but 
emerged from participants. 
 
Objective 8. Identify how STEM is operationalized in the intervention and/or research 
design 
  

Three themes emerged from the analysis of the 33 articles that reported findings from 
research studies designed to understand some aspect of STEM (Table 2). Articles were categorized 
in more than one theme if STEM was operationalized differently in separate constructs or 
objectives. Of the 33 articles, approximately half (52%) reported on research focused on one 
subject, 33% addressed two or more subjects, and 21% used STEM as an acronym but did not fully 
operationalize it in the research context. For articles reporting research on a single subject, although 
STEM was discussed more broadly in other portions of the article, the majority of the studies were 
focused on science or, to a lesser extent, math, and it is noteworthy that engineering and technology 
were largely absent. When multiple subjects were included in the research, they were typically 
discussed or listed separately, with a lack of emphasis on integration other than that the subjects 
were connected to AFNR. 

 
Discussion, Implications, and Recommendations 

 
We conducted a systematic review of STEM in AFNR education literature, yielding a 

summary of existing approaches to STEM education and research in this area. The analysis was 
limited to articles that met our search criteria. Although consistent with standards for conducting 
systematic reviews (Borenstein et al., 2009), the selection technique did not include non-peer- 
reviewed practitioner pieces (e.g., The Agricultural Education Magazine) or peer-reviewed 
articles lacking the selected verbiage in the title or abstract. These limitations notwithstanding, 
our analysis provided an informative review of STEM in AFNR-education literature. 

 
We have demonstrated that STEM is being addressed through AFNR topics in a variety 

of educational contexts not limited to traditional AFNR-education spaces. Target learners range 
along a continuum from elementary through graduate students. While not surprising, the fact that 
articles address all of these stages offers opportunities to further investigate how AFNR-related 
learning experiences may accumulate over time, potentially supporting research-based knowledge 
progressions and/or insights into how to scaffold learning longitudinally. 

 
Our analysis revealed a key deficit in the articles regarding the depth of descriptions of 

instructional approaches. Efforts to understand how learning occurs in this space and to further 
support educators in these efforts rely on theoretically and empirically supported frameworks and 
models. These efforts can be developed through detailed accounts of what has happened in real-
world settings (NAE & NRC, 2014). In our study, problem-based learning was the most 
frequently named approach, consistent with previous work on STEM schools (Kelley & Knowles, 
2016). Case studies of learning environments that connect STEM in AFNR could further reveal 
key practices that lead to powerful outcomes for learners and provide the basis for a framework 
that can be evaluated, revised, and extended through additional research (NAE & NRC, 2014). In 
the absence of such a teaching framework, scholars and practitioners are left to disparate, rather 
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than complementary, efforts.  
 
Efforts to address AFNR and science are frequently reported in the articles in our review, 

reflecting alignment between AFNR and this core area of the curriculum. The addition of 
engineering practices to the K-12 science curriculum (NRC, 2012) represents a new opportunity 
for interdisciplinary research to address the gap that we revealed regarding the paucity of articles 
that addressed engineering in AFNR and to capitalize on grant funding opportunities increasingly 
supporting engineering education interventions and evaluation (Gonzalez & Kuenzi, 2012). 
Researchers are encouraged to expand the focus from science and mathematics to more holistic 
analyses of STEM learning that include foci in engineering design and technology. Learning 
experiences within the Power, Structural, and Technical Systems pathway of school-based AFNR 
education and 4-H Maker and robotics programs offer potential contexts in which learning about 
engineering design and technology could occur in AFNR. 

 
For articles that addressed multiple subjects, we identified an overemphasis on partial 

STEM (i.e., science and/or mathematics) and a need for authors to fully describe the nature of the 
integration, as recommended by the NAE & NRC (2014). The manner in which STEM subjects 
are integrated, if at all, has implications for research and teaching in that the way learners engage 
with various STEM subjects in relation to each other influences expected outcomes (NAE & 
NRC, 2014).  Furthermore, few of the articles in our study aligned with an interdisciplinary 
understanding of STEM, in which STEM was seen as a unified approach, rather than four distinct 
disciplinary silos (Bybee, 2010). 

 
The prevalence of articles in our review in traditional AFNR education contexts (e.g., 

preservice AFNR educators, and secondary school AFNR programs) that conceptualized STEM 
content as either naturally occurring within AFNR or completely external to AFNR belies a need 
to consistently define the relationship between STEM and AFNR in these contexts. In addition, 
neither description implied a need to improve the way AFNR content is taught in traditional 
education settings. Studies suggesting STEM is naturally occurring within AFNR curriculum may 
inculcate an idle mindset to achieving STEM aims within AFNR - i.e., “if it naturally exists, I do 
not need to change anything.” As an alternative, studies conceptualizing STEM as an external 
“add-on” to AFNR content implied disciplinary silos, failing to recognize, or educate others 
about, the interconnectedness of STEM and AFNR. To address this challenge, we recommend 
adopting a mutual understanding of the relationship between STEM and AFNR. Consistency in 
defining the relationship between STEM and AFNR may help AFNR educators and researchers 
communicate a role in broader STEM education aims. To position AFNR education to address 
student preparedness for increasingly interdisciplinary careers and challenges (NGSS Lead States, 
2013), we recommend a common understanding in which AFNR and STEM are seen as complex 
systems of knowledge and skills with numerous overlapping ideas, concepts, and abilities. Within 
this understanding, teaching STEM through AFNR contexts is not an added experience but rather 
a required component to preparing students to learn about, address challenges within, and be 
successfully employed in AFNR. If adopted, this common understanding would reinforce the 
essential nature of addressing STEM within AFNR learning contexts as well as the tremendous 
opportunities to reinforce and extend STEM-learning contexts through applications in AFNR. 

 
Review of the knowledge gained through this work provided essential recommendations 

for STEM in AFNR education research and practice. First, we recommend that future 
contributors to STEM in AFNR education (i.e., via research or practice) use the findings of this 
systematic review to better coordinate efforts to understand, and advance, STEM in AFNR 
education. From a research perspective, using the themes we identified to describe the 
justification, instructional approach, research approach, focus, and STEM/AFNR relationships 
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will allow the body of research regarding STEM in AFNR to move forward in a more organized 
and focused manner as well as provide terminology that links AFNR-education research to the 
broader STEM-education literature. Furthermore, we encourage researchers to critically review 
the operationalization of each characteristic to ensure alignment within their work. In addition to 
recommending application of the findings, we recommend scholarship that utilizes a complete 
and interdisciplinary perspective of STEM. 

 
For practitioners, the summary from the systematic review provides options to clarify 

why, what, and how STEM content can be taught within the context of AFNR curriculum. We 
recommend that agricultural education faculty utilize the summary of our findings as a foundation 
to initiate meaningful learning experiences for preservice teachers that connect the knowledge 
gained through this study to daily curricula. This connection could be achieved by engaging 
preservice educators in transforming the identified justifications into experiences that increase 
student motivation, including interest approaches and motivational sets, research foci into 
learning outcomes, and operationalizations into methods for teaching. These efforts can support 
early career educators to think pragmatically about teaching STEM within AFNR. Additionally, 
developers of professional learning experiences for in-service educators can leverage our findings 
by having educators use the emergent themes in Table 2 to critically reflect on their practice.  
Methods, activities, and learning outcomes used in their curricula can be strengthened through 
clearer articulation of the purpose of teaching STEM in AFNR and the relationships among the 
various disciplines represented.  

 
Conclusions 

 
Recommendations for the future of STEM education emphasize interdisciplinary STEM- 

learning experiences that will prepare individuals to solve complex problems (NGSS Lead States, 
2013). This interdisciplinary vision provides an opportunity to more closely align the research and 
practice of STEM education with AFNR education and foster collaboration. At the beginning of 
this article, we posed three fundamental questions that, if answered, may lead to increased 
collaboration between AFNR and STEM education communities. We revisit those questions here 
through our concluding remarks. 
 
What does previous work tell us about how STEM learning in AFNR occurs? 

 
Key findings revealed STEM in AFNR serves a wide range of populations, spanning 

formal and non-formal educational settings. Science and math are well represented, with a notable 
deficit in the areas of engineering and technology. Mechanisms through which STEM learning 
occurs are often poorly described, but there is an emergent area of focus on integrative approaches 
to STEM education in AFNR educational contexts.  
 
What are the entry points to collaboration between AFNR and STEM education 
communities?  

 
Reviewing the literature shed light on the pursuit of common aims (e.g., increased problem-

solving capacity, improved teacher quality, career readiness, and STEM learning supporting 
student success) within STEM and AFNR education (Bybee, 2010; Gonzalez & Kuenzi, 2012). 
The prevalence of STEM learning as a justification indicated supporting STEM learning outcomes 
is a promising area for new collaborative efforts. Additionally, as STEM education moves toward 
emphasizing the role of human and societal issues (NGSS Lead States, 2013), work framing AFNR 
as a context for STEM education (applied STEM theme) may serve as promising practices for 
STEM education researchers and practitioners. Finally, comprehensive descriptions of STEM in 
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AFNR education programs provide a starting point for additional research focused on how AFNR 
education supports student learning as recommended by the NAE & NRC (2014). Detailed 
investigations of these interventions would be of value to both communities. 
 
Are we collectively ready to move into this new collaborative, interdisciplinary space? 

 
The pursuit of STEM outcomes can occur through either separate, distinct efforts or 

through a coordinated relationship between subjects. Taking a page from the evolved nature of 
STEM education, we recommend a collaborative and interdisciplinary future for STEM and AFNR 
education. To catalyze this collaboration, we systematically reviewed existing STEM in AFNR 
education literature to provide a synopsis where we believe future research and practice can begin 
to align. By taking “the time to clarify what [STEM] might mean when applied beyond a general 
label” (Bybee, 2010, p. 30), we intended to provide a brighter future for the students, teachers, and 
stakeholders of STEM and AFNR education and move the AFNR education profession a step 
forward toward a new collaborative, interdisciplinary space.  
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Appendix 
 
Characteristics and Themes for Peer-reviewed STEM in AFNR Education Literature 
Article Type of 

article 
Participantsa Context/ Topic Instructional 

approachb 
STEM 
subjects 

STEM 
relationshipb 

AFNR/STEM 
relationshipb 

Justificationb Article focusb Oper. Def. of 
STEMb 

Akins, 2013 expert MS/ HS Ag careers  - S,T,E,M Interrelated Applied Recruitment STEM program or 
curriculum 

- 

Balschweid et 
al., 2014 

cohort u-grad Life science 
course 

- S,T,E,M Disciplinary 
silos 

Naturally 
occurring 

Recruitment Teacher practices 
& characteristics 

Single 

Birney et al., 
2017 

case MS 
teachers 

Harbor 
restoration 

hands-on S n/a Applied STEM Learning Teacher practices 
& characteristics 

Single 

Brandt et al., 
2017 

cohort ES Ag literacy - S,T,E,M Interrelated External STEM Learning STEM program or 
curriculum 

2 or more 

Campbell et al., 
2014 

pract-
itioner 

ES Ag awareness 
day 

hands-on S n/a Applied STEM Learning STEM program or 
curriculum 

- 

Campbell et al., 
2015 

pract-
itioner 

ES Ag day program hands-on S,M Interrelated Applied STEM Learning STEM program or 
curriculum 

- 

Chumbley et al., 
2015 

cohort HS Ag science - S n/a Applied Recruitment Perceptions of 
STEM 

Single 

Costas et al., 
2017 

case HS Soil 
microbiology 

 

inquiry S,T Real-world Naturally 
occurring 

STEM Learning STEM program or 
curriculum 

Single 

de Koff, 2017 expert K-12 Drones in 
Extension 

multiple S,T,E,M Interrelated Naturally 
occurring 

STEM Learning STEM program or 
curriculum 

- 

Despain et al., 
2016 

cohort HS Ag biology - S n/a Applied STEM Learning Standardized 
testing 

Single 

DiBenedetto et 
al., 2015 

case HS Ag in general inquiry S n/a Applied Recruitment Student career 
choice 

Single + 
unspecified 

Dodd et al., 2015 pract-
itioner 

4-H Food challenge competition S,M Interrelated Naturally 
occurring 

STEM Learning STEM program or 
curriculum 

- 

Foutz et al., 2011 case MS/ HS Ag engineering problem-based S,M Interrelated Applied STEM Learning STEM program or 
curriculum 

2 or more 

Graves et al., 
2016 

case ES School garden problem-based S,M Interrelated Applied STEM Learning STEM program or 
curriculum 

2 or more 

Gupta et al., 
2017 

case ES Food science 
workshop 

hands-on S n/a Applied Recruitment STEM program or 
curriculum 

Single 

Hacker et al., 
2017 

cohort MS Vertical farming design 
challenge 

T,E Real-world Applied Problem Solving STEM prog/curric, 
Teach pract & char 

Single 
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Haynes et al., 
2014 

cohort Pre-
service 

Ag ed curriculum  - S,M Interrelated External STEM Learning Teacher practices 
& characteristics 

2 or more 

Henry et al., 
2014 

case HS General ag 
courses 

- S,T Interrelated Applied Recruitment Emergent STEM N/A 

Hilby et al., 2014 case Pre-
service 

Math ability - M n/a Applied STEM Learning Teacher practices 
& characteristics 

Single 

Horton & House, 
2015 

cohort K-12 Fish farm 
challenge 

problem-based S,E Real-world Naturally 
occurring 

Inter- disciplinary STEM program or 
curriculum 

2 or more 

Horton et al., 
2013 

case ES ChickQuest 
curriculum 

problem-based S,E,M Interrelated Applied STEM Learning STEM program or 
curriculum 

Single 

Israel et al, 2012 quasi-exp HS CTE programs - S n/a Naturally 
occurring 

STEM Learning Standardized 
testing 

Single 

Johnson, 2017 pract-
itioner 

K-12 
teacher 

Beef industry multiple S,T,E,M Real-world Applied STEM Learning STEM program or 
curriculum 

- 

Kahler & 
Valentine, 2011 

pract-
itioner 

4-H 4-H STEM 
program 

- S,T,E,M Interrelated Naturally 
occurring 

Career readiness STEM program or 
curriculum 

- 

Kellog et al., 
2016 

case HS/   u-
grad 

Medicinal plants multiple S n/a Applied STEM Learning STEM program or 
curriculum 

Single  

Ketchledge & 
Cantu, 2013 

pract-
itioner 

ES Food products problem-based S,E Interrelated Applied STEM Learning STEM program or 
curriculum 

- 

Lant et al., 2016 case MS Biogeochemistry problem-based S,E Real-world Applied STEM Learning STEM program or 
curriculum 

2 or more 

Mars, 2017 cohort grad STEM-based ag 
ed programs 

- S,T Interrelated Naturally 
occurring 

Recruitment Student career 
choice 

Unspecified 

Mars & Hart, 
2017 

cohort grad STEM-based ag 
ed programs 

- S,T - Naturally 
occurring 

Recruitment Student career 
choice 

Unspecified 

McKim et al., 
2017 

case u-grad STEM-based ag 
ed programs 

- S,T,E,M Disciplinary 
silos 

Naturally 
occurring 

Recruitment STEM program or 
curriculum 

Unspecified 

Musante, 2011 pract-
itioner 

u-grad Biology - S n/a Applied Problem Solving STEM program or 
curriculum 

- 

Odera et al., 
2015 

case u-grad FAES internship experiential S n/a Naturally 
occurring 

STEM Learning + 
Career ready 

STEM program or 
curriculum 

Unspecified 

Parker & 
Lazaros, 2013 

pract-
itioner 

ES Food safety hands-on S,T,E,M Interrelated Naturally 
occurring 

STEM Learning STEM program or 
curriculum 

- 

Preble, 2015 pract-
itioner 

K-12 Apple grafting hands-on S,T,E Interrelated Naturally 
occurring 

STEM Learning STEM program or 
curriculum 

- 

Reeve, 2015 expert K-12 
teacher 

Ag in general problem-based S,T,E,M Real-world Applied Problem Solving STEM program or 
curriculum 

- 

Ripberger & 
Blalock, 2015 

cohort 4-H Biotech, ag, 
geospatial 

competition S,T Interrelated Naturally 
occurring 

Career Readiness Teacher practices 
& Characteristics 

2 or more 
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Robinson et al., 
2013 

cohort Pre-
service 

SBAE program - S,T Disciplinary 
silos 

Applied STEM Learning Emergent STEM N/A 

Sallee & Peek, 
2014 

case 4-H General AFNR - S,T,E Interrelated Applied Recruitment STEM program or 
curriculum 

Single 

Schmidt et al., 
2012 

pract-
itioner 

K-12 Food hands-on S n/a Applied STEM learn., 
Career ready 

STEM program or 
curriculum 

- 

Skelton et al., 
2014 

cohort MS Ag in general multiple  S n/a Applied STEM learn., 
Recruitment 

STEM program or 
curriculum 

Single + 
unspecified 

Smith et al., 2015 cohort Ag 
teacher 

Ag courses in 
general 

multiple S,T,E,M Disciplinary 
silos 

External STEM learning Teacher practices 
& char 

2 or more 

Smith & 
Rayfield, 2017 

quasi-exp HS Intro ag science experiential S n/a Applied STEM learning STEM program or 
curriculum 

Single 

Sorensen, 2011 pract-
itioner 

u-grad Climate change multiple S,T,E Real-world Applied Problem Solving STEM program or 
curriculum 

- 

Stripling & 
Roberts, 2013 

case Pre-
service 

Math in ag 
courses 

- M n/a Naturally 
occurring 

Career Readiness Teacher practices 
& characteristics 

Single 

Stubbs & 
Meyers, 2015 

case HS SBAE program multiple S,T,E,M Disciplinary 
silos 

External Career Readiness Percep of STEM, 
Teach pract & char 

2 or more 

Stubbs & Myers, 
2016 

case Ag 
teacher 

Perception of 
STEM integ. 

- S,T,E,M Interrelated Naturally 
occurring 

STEM learning Perceptions of 
STEM 

2 or more 

Twenter & 
Edwards, 2017 

historical - SBAE facilities - S,T,E,M Disciplinary 
silos 

Naturally 
occurring 

Career Readiness Emergent STEM Unspecified 

Velez et al., 2015 quasi-exp HS CASE 
curriculum 

inquiry S n/a External STEM learning 
 

STEM program or 
curriculum 

Single 

Wagner, 2015 expert HS Food science multiple S n/a Applied Recruitment STEM program or 
curriculum 

- 

Webb & Curran, 
2017 

pract-
itioner 

MS Coastal habitats experiential S,M Interrelated Applied STEM learning STEM program or 
curriculum 

- 

Wooten et al., 
2013 

cohort FFA/ 4-H Livestock problem-based S,T,E,M Interrelated Applied Career Readiness STEM program or 
curriculum 

2 or more 

Zahry & Besley, 
2017 

cohort HS +  
u-grad 

Perception of ag  
and NR majors 

- S,M Disciplinary 
silos 

Naturally 
occurring 

Recruitment Student career 
choice 

Unspecified 

aES = elementary, MS = middle school, HS = high school, Pre-service = pre-service agriculture teachers, u-grad = undergraduate; bSee Table 2 for description of themes 
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 Examining University-level Agricultural Students' 
Safety Climate Attitudes in the Agricultural Mechanics 
Laboratory 
 
Steven “Boot” Chumbley1, Mark S. Hainline2, and Trent Wells3 
  

Abstract 
 

Educational laboratory management is a paramount issue in agricultural education settings. 
Agricultural mechanics laboratories are found in many agricultural education programs. One of 
the most important issues an instructor in agricultural education settings faces is safety in the 
agricultural mechanics laboratory. Identifying and cultivating a culture of safety in students early 
on is key to reducing injuries and accidents. The purpose of this study was to gauge safety climate 
attitudes within a university-level agricultural mechanics laboratory. The population for this study 
was university-level agricultural students who were enrolled in two agricultural mechanics 
courses. Through the lens of Ajzen’s (1991) theory of planned behavior, the students’ safety climate 
attitudes were assessed by the Safety Climate Attitudes Questionnaire. The highest mean scores 
were found in the constructs of Personal Motivation for Safe Behavior and Positive Safe Practices. 
The lowest mean scores were found within the constructs of Risk Justification and Fatalism. We 
recommend that further study of this topic be conducted in additional agricultural education 
settings to understand students’ attitudes toward safety in laboratory environments. 
 
Keywords: safety; attitudes; agricultural mechanics; laboratory safety 
 

Introduction and Review of Literature 
 

Educational laboratory management is a paramount issue in agricultural education settings 
(Phipps, Osborne, Dyer, & Ball, 2008). From a historical standpoint, laboratories have existed to 
provide learning opportunities of many types, with a particular interest in providing hands-on skill 
and knowledge applications (Twenter & Edwards, 2017), and presently range in type from 
agricultural mechanics to greenhouse and nursery to agriscience facilities (Phipps et al., 2008; 
Shoulders & Myers, 2012). This diversity of laboratory types and purposes allows agricultural 
education to meet a variety of challenges and tasks for students, including specialized skill and 
knowledge development, experiential learning, an introduction to agricultural industry settings, and 
hands-on topics that present new and novel opportunities for both students and teachers (Phipps et 
al., 2008; Shoulders & Myers, 2012; Shoulders & Myers, 2013; Twenter & Edwards, 2017). 

 
As laboratories are a popular portion of modern agricultural education programming 

(Phipps et al., 2008; Shoulders & Myers, 2012), instructors are expected to be competent in their 
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abilities to safely manage such environments (Saucier, Vincent, & Anderson, 2014). Effective and 
efficient laboratory management often includes budgeting, facilities planning, maintenance needs, 
and more (McKim & Saucier, 2011a, 2011b; Saucier, McKim, & Tummons, 2012), all of which 
can contribute to a broader theme of safety. As recently described by Tummons, Langley, Reed, & 
Paul (2017), safety in laboratory environments is often a concern. Moreover, educational 
administrators have expressed uncertainty about whether equipment and facilities are up-to-date 
(Kalme & Dyer, 2000), thus provoking questions about the culture of educational laboratory safety. 

 
In the context of agricultural education settings, agricultural mechanics laboratories are 

often used to provide hands-on learning experiences (Phipps et al., 2008; Shoulders & Myers, 2012; 
Shoulders, Blythe, & Myers, 2013). The prominence of agricultural mechanics curricula and 
laboratories within agricultural education have been considered as program cornerstones (Burris, 
Robinson, & Terry, 2005; Twenter & Edwards, 2017). Agricultural mechanics-related activities 
have been used to address farm safety knowledge among secondary students (Schafbuch, Vincent, 
Mazur, Watson, & Westneat, 2016), have served as a context for mathematics integration (Parr, 
Edwards, & Leising, 2006), have challenged students’ capacities for problem-solving (Blackburn 
& Robinson, 2016; Pate & Miller, 2011), and have provided positive economic impacts in 
communities (Hanagriff, Rayfield, Briers, & Murphy, 2014). As such, the impact potential of this 
curriculum area is certainly worth considering. 

 
Preparing instructors to provide high-quality learning opportunities through agricultural 

mechanics instruction is of great concern (Burris et al., 2005). Instructors should be prepared to 
successfully utilize agricultural mechanics facilities and curricula to positively impact students 
(Burris et al., 2005; McKim & Saucier, 2011a, 2011b). Available resources, including prior and 
current training in laboratory management (e.g., safety needs), are an important consideration for 
instructors (McCubbins, Wells, Anderson, & Paulsen, 2017). Recent agricultural education 
research (Byrd, Anderson, & Paulsen, 2015) has indicated that considerable relationships exist 
between available teaching resources and teaching satisfaction as well as between tool and 
equipment adequacy and perceived competency to teach agricultural mechanics (McCubbins et al., 
2017). Perhaps such resources impact laboratory safety climate as well. 

 
Instructors in agricultural education settings have many different types of responsibilities, 

with one of the most important of these being maintaining laboratory safety (Phipps et al., 2008). 
Laboratory activities represent a large part of most agricultural education programs (Franklin, 2008; 
McKim & Saucier, 2011a). Students in agricultural mechanics laboratories are exposed to 
numerous processes which could pose serious injury to students, instructors and other stakeholders 
(Phipps et al., 2008). When utilizing such environments, instructors have a responsibility to all 
stakeholders to teach and maintain a high regard for the safety of all who enter the learning 
laboratory (Phipps et al., 2008).  

 
Not surprisingly, safety education has been a topic that has garnered some interest from 

agricultural education scholars, particularly in agricultural mechanics. Preyer and Williams (1977) 
studied “diffusion of safety education” (p. 28) into Alabama agricultural mechanics programs, 
while Bettis and Crawford (1972) sought to develop an agricultural mechanics laboratory safety 
scale to “predict whether one student may be prone to have more accidents than another student” 
(p. 22). Educational administrators have taken a substantial interest in safety education as well, as 
noted by Gliem and Miller (1993a, 1993b), indicating that they certainly value safe laboratory 
environments. Interestingly, Dyer and Andreasen (1999) described that instructors may not be 
entirely current in their knowledge and teaching practices regarding safety, and may be neglecting 
this vital portion of their positions as safe environment providers. Is this true now? To this end, 
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Dyer and Andreasen (1999) recommended that future research should address “attitudes toward 
safety.” (p. 51).  

 
Identifying and cultivating a culture of safety in students early on is key to reducing injuries 

and accidents (Gillen, Goldenhar, Hecher, & Schneider, 2013). Safety culture can be defined as the 
product of individual and group attitudes, perceptions, and values about workplace behaviors and 
processes that collectively result from safety work units and reliable organizational products (Cox 
& Flin, 1998). Torner and Pousette (2009) found that four of the main factors that contribute to 
safety standards were: project characteristics, organization structure, collective group safety values, 
and individual competencies and attitudes. Instructors in agricultural education settings have a 
unique opportunity to cultivate a climate of safety among their students, which should be an 
expectation when considering the power of instructors to set high expectations for safe working 
practices and conditions (Phipps et al., 2008). This early exposure of a culture focused on safety 
will allow those students entering the classroom to have appropriate safety competencies, 
ultimately helping to lead to reduced accidents in the workplace. Educational stakeholders expect 
that a climate of safety be established in an agricultural mechanics laboratory (Gliem & Miller, 
1993a, 1993b), and instructors in agricultural education settings should be expected to meet such 
expectations (Dyer & Andreasen, 1999).  

 
Theoretical Framework 

 
The theory of planned behavior (Ajzen, 1991) was used to frame this study. This theory 

built upon concepts of the theory of reasoned action (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 
1975), by adding components that accounted for an individual’s behavioral control. The theory of 
planned behavior suggests an individual’s behavior is influenced by his or her attitude toward the 
behavior, subjective norm, and perceived behavioral control (see Figure 1).  

 

 
 
Figure 1. Theory of planned behavior (Ajzen, 1991) 
 

Perceived behavioral control, or “perceived control over performance of a behavior” 
(Ajzen, 2002, p. 668), is how easy or difficult the individual perceives the performance of the 
behavior (Ajzen, 1991). Ajzen (1991) indicated an individual’s perceived behavioral control often 
varies between actions and circumstances. In contrast to perceived behavioral control or self-
efficacy belief, actual behavioral control describes the individual’s actual skills, abilities, and other 
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prerequisites needed to perform the behavior (Ajzen, 1991, 2002). According to the theory of 
planned behavior, the combination of perceived behavioral control and behavioral intention, serves 
as a means of directly predicting behavioral achievement (Ajzen, 1991). Ajzen (1991) offered two 
rationales to explain this linkage: (1) an increase in perceived behavioral control will likely increase 
effort exerted to successfully achieve a behavior, and (2) perceived behavioral control can 
sometimes be used as a substitute to measure actual control. 

 
Aside from perceived behavioral control, attitude toward the behavior and subjective 

norms serve as independent predictors of intention (Ajzen, 1991). Ajzen (1991) indicated attitude 
toward the behavior refers to an individual’s positive or negative evaluation of the behavior in 
question. Subjective norms, a social prediction factor, accounts for an individual’s perceived social 
pressure to carry out, or not carry out a given behavior (Ajzen, 1991). When an individual has a 
positive attitude about behavior and perceives the action to be socially acceptable, they are more 
likely to carry out the particular behavior. The predicting factors of intention (i.e., attitude toward 
the behavior, social norms, and perceived behavioral control) can independently, or jointly, 
influence an individual’s intention to perform a behavior (Ajzen, 1991). Regarding the 
measurement of these three factors, Ajzen (2002) reported the measures could be assessed by 
directly inquiring about individual’s capability to perform a given behavior, or indirectly by 
assessing individuals perceived capability to manage facilitating or impeding factors.  

 
In the lens of the theory of planned behavior (Ajzen, 1991, 2002), the behavior of focus 

was proper implementation of safety practices by university-level agricultural students in an 
agricultural mechanics laboratory. A variety of factors were evaluated to assess students’ 
intentions, and perceived abilities to adhere to specified safety practices when working in the 
laboratory. Serving as direct and indirect determinants of intention to work safely in the laboratory, 
items which assessed the students’ attitudes toward safe behavior and the social pressure they 
associated with the safe actions were included in the instrument. Moreover, this safety climate 
attitudes study evaluated the students’ perceived control regarding the performance of safe 
behaviors.  

 
Developing a deeper understanding of the factors which influence students’ intentions to 

work safely can potentially assist instructors who facilitate learning in a laboratory setting to bolster 
laboratory safety and to develop a strong sense of safety climate. The present study provided insight 
on the safety climate attitudes of agricultural students in a university-level agricultural education 
setting. Moreover, the present study of safety climate attitudes aligns with Research Priority 3 of 
the National Research Agenda (NRA) of the American Association for Agricultural Education 
(AAAE), Sufficient Scientific and Professional Workforce that Addresses the Challenges of the 
21st Century (Stripling & Ricketts, 2016). Safe working environments are extraordinarily important 
for student well-being and progress in laboratory-based instruction (Dyer & Andreasen, 1999; 
Phipps et al., 2008; Preyer & Williams, 1977). Reinforcing safety as students leave educational 
institutions and move into the workforce may help to reduce accidents in their future occupations, 
thereby possibly helping to avert costs incurred by their future employers. Employers often value 
safety as a tenet of their organizational cultures (Reese, 2016). Instructors in agricultural education 
settings are in a prime position to address workforce development needs (Stripling & Ricketts, 
2016), and properly-managed, safe laboratory environments can help to serve the best interests of 
all agricultural education stakeholders (Saucier et al., 2014), including employers associated with 
the agricultural industry. 

 
Purpose and Objectives 
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The purpose of this study was to gauge the safety climate attitudes within a university-level 
agricultural mechanics laboratory. To address this purpose, the following objectives were 
established to guide this study: 

 
1. Examine safety attitudes of university-level agricultural students within the constructs of 

Personal Motivation for Safe Behavior, Personal Safety Practices, Risk Justification, 
Fatalism, and Optimism. 
 

2. Examine students’ opinions of safety instruction in the university-level agricultural 
mechanics laboratory by demographic characteristics. 
 

3. Determine any perceived differences between students’ safety attitudes and demographic 
characteristics. 
 

Methods and Procedures 

The sample population for this study was university-level agricultural students enrolled in 
introductory agricultural mechanics coursework at Texas A&M University-Kingsville (TAMUK). 
Upon approval by the TAMUK Institutional Review Board (IRB), the present study was initiated. 
Students were asked to complete a questionnaire that measured their perceptions of the safety 
climate in the university-level agricultural mechanics laboratory. This convenience sample was 
collected from students at TAMUK in one of two agricultural mechanics courses (i.e., “Introduction 
to Agricultural Systems” [AGSC 1451] and “Agricultural Building Requirements” [AGSC 4353]). 
Forty-six students (n = 46) completed the survey instrument. 

 
To measure attitudes toward safety, we used a modified version of the Safety Climate 

Attitudes Questionnaire (Williamson, Feyer, Cairns, & Biancotti, 1997). The questionnaire was 
modified by substituting the words employee with students, employer with instructor, workplace 
with laboratory, and work day with classwork. This consisted of 27 items on a five-point Likert-
type scale (1 = Strongly Disagree; 2 = Slightly Disagree; 3 = Neutral; 4 = Slightly Agree; 5 = 
Strongly Agree) related to safety: Personal Motivation for Safe Behavior (e.g., “It would help me 
to work safer if my instructor praised me for safe behavior.”), Positive Safety Practices (e.g., 
“There is adequate safety training in the lab.”), Risk Justification (e.g., “When working unsafely, 
it is because I was in a hurry.”), Fatalism (e.g., “If I was worried about safety all the time then no 
work would be done.”), and Optimism (e.g., “If I work safely I will avoid accidents.”).  

 
Students were then asked to rank the level of adequate instruction they had received in 

relation to laboratory instruction and safety practices in the agricultural mechanics laboratory. 
Demographics questions were added at the end of the questionnaire. Validity was established 
through a panel of experts consisting of nine university agricultural education faculty, two 
secondary agricultural education teachers, and previous use of the instrument (Williamson et al., 
1997). To assess the reliability of the instrument, post-hoc reliability was assessed. The overall 
Cronbach’s alpha reliability coefficient was .78, while the safety attitude constructs had reliability 
coefficients which ranged from .70 to .85 (Personal Motivation for Safe Behavior (α = .74); Positive 
Safety Practices (α =. 85); Risk Justification (α =. 70); Optimism (α =. 78); Fatalism (α =.79)). 
According to Nunnally and Bernstein (1994), reliability estimates ranging from .70 to .80 are 
acceptable within the social science research context. Based on this recommendation, the overall 
and construct reliability coefficients had satisfactory internal consistency.   

 
 This study is descriptive, as it also employed a methodology that allowed university-level 
agricultural students to describe factors that influenced their feelings of laboratory safety climate. 
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Due to the nature of this study, caution should be taken when generalizing the findings or when 
making inferences beyond the sample population. The raw scores should be interpreted carefully, 
as the scales are ordinal. According to Boone and Boone (2012), analysis of Likert-type and Likert-
scale data are different and must be reported as such. Likert-type data that do not contribute to a 
composite scale are treated as individual questions, and reported using descriptive statistics (e.g., 
median, mode, and frequencies), where Likert-type data that contribute to a composite score (e.g., 
Likert-scale) are reported using means and standard deviations for variability (Boone & Boone, 
2012). Warmbrod (2014) posited that although the individual items fail to represent a mean-item 
score, “the content of single items (statements) on a Likert scale collectively define, describe, and 
name the meaning of the construct quantified by the summated score” (p. 32). Ergo, it is appropriate 
to provide the items, with associated frequencies of response, when describing the unidimensional 
constructs (Warmbrod, 2014). Based on the aforementioned recommendations (Boone & Boone, 
2012; Warmbrod, 2014), means and standard deviations were used to describe Likert-scale data 
which contributed to a summated score; frequencies, percentages, and modes were used to describe 
respondents’ selections on the individual statements. Moreover, demographic and background data 
of the respondents were calculated using descriptive statistics (i.e., frequencies and percentages). 
All data were collected via Qualtrics® and transferred to IBM Statistical Package for the Social 
Sciences (SPSS®) Version 25, which was subsequently used for data analysis. 
 

Results 

Of the 46 respondents involved with this study, two students (n = 2; 4.3%) failed to report 
their gender and grade classification. There were 36 male respondents (78.3%) and eight female 
respondents (17.4%). Of those, six were classified as freshmen (13.0%), 10 were sophomores 
(21.7%), 10 were juniors (21.7%), and 18 were seniors (39.1%). In relation to the number of 
university-level agricultural mechanics courses students had previously taken, 21.7% (n = 10) had 
never taken a course, 19.6% (n = 9) had previously taken one course, 32.6% (n = 15) had taken two 
courses, and 26.1% (n = 12) had previously taken three or more courses. One student (n = 1; 2.2%) 
did not report the number of university-level agricultural mechanics courses that he/she had 
previously taken. 

 
The first objective sought to determine university-level agricultural students’ safety 

attitudes surrounding the Personal Motivation for Safe Behavior, Positive Safety Practices, 
Optimism, Risk Justification, and Fatalism constructs. The students’ scores varied by construct and 
individual prompt, but some patterns were identified. The students indicated the highest levels of 
agreement with items belonging to the Personal Motivation for Safe Behavior (M = 3.95; SD = 
0.84), Positive Safety Practices (M = 3.83; SD = 1.03) and Optimism (M = 3.44; SD = 1.11) 
constructs (see Table 1). 

 
Table 1 
 
Mean Student Scores on Safety Attitude by Construct (n = 46) 
 
Construct M SD 
Personal Motivation for Safe Behavior 3.95 0.84 
Positive Safety Practices 3.83 1.03 
Optimism 3.44 1.11 
Risk Justification 3.28 1.22 
Fatalism 2.34 1.18 
Note. 1 = Strongly Disagree; 2 = Slightly Disagree; 3 = Neutral; 4 = Slightly Agree;  
5 = Strongly Agree. 



Chumbley, Hainline, and Wells  Examining University-level… 

Journal of Agricultural Education 60 Volume 60, Issue 2, 2019 

 
The students indicated the lowest levels of agreement on items associated with the Risk 

Justification (M = 3.28; SD = 1.22) and Fatalism (M = 2.34; SD = 1.18) constructs. 
 
Based on recommendations from previous literature (Warmbrod, 2014), descriptive 

statistics were presented to provide insight on the respondents’ selections on individual items within 
each of the five constructs (i.e., Personal Motivation for Safe Behavior; Positive Safety Practices; 
Risk Justification; Fatalism; Optimism). The modes associated with the items in the Personal 
Motivation for Safe Behavior were mostly four (Slightly Agree; n = 6), while “It would help me to 
work safely if the proper equipment was provided more often.” had a mode of five (Strongly Agree) 
and “It would help me to work safely if I was rewarded more (grades) for safe behavior.” had a 
mode of three (Neutral). Of the six items belonging to the construct of Positive Safety Practices, 
four items had a mode of four (Slightly Agree) and the items “The instructor is concerned with 
students’ safety.” and “All safety rules and procedures in the lab really work.” had a mode of five 
(Strongly Agree). All four items pertaining to Risk Justification had reported modes of four (Slightly 
Agree; see Table 2). 

 
Table 2 

Safety Attitudes of University-level Agricultural Students (n = 46) 

 f (%) Md 
Prompt 1 2 3 4 5  
It would help me to work safely if my classmates 

supported safe behavior more often.a 
1  

(2.2) 
1  

(2.2) 
10 

(21.7) 
18 

(39.1) 
16 

(34.8) 
4 

It would help me to work safely if the proper 
equipment was provided more often.a 

0 2  
(4.3) 

11  
(23.9) 

16 
(34.8) 

17 
(36.9) 

5 

It would help me to work safely if we were given 
safety training more often.a 

1  
(2.2) 

12 
(26.1) 

14 
(30.4) 

10 
(21.7) 

8 
(17.4) 

4 

It would help me to work safely if safety 
procedures were more realistic.a 

2 
(4.3) 

3 
(6.5) 

14 
(30.4) 

19 
(41.3) 

8 
(17.4) 

4 

It would help me to work safely if the instructor 
carried out more lab safety checks.a 

1 
(2.2) 

5 
(10.9) 

21 
(45.7) 

12 
(26.1) 

7 
(15.2) 

4 

It would help me to work more safely if my 
instructor praised me on safe behavior.a 

2  
(4.3) 

3  
(6.5) 

16 
(34.8) 

14 
(30.4) 

11 
(23.9) 

4 

It would help me to work safely if the instructor 
listened to my recommendations.a 

1  
(2.2) 

1  
(2.2) 

19 
(41.3) 

18 
(39.1) 

7 
(15.2) 

4 

It would help me to work safely if I was rewarded 
more (grades) for safe behavior.a 

2  
(4.3) 

5 
 (10.9) 

17 
(36.9) 

9 
(19.7) 

13 
(28.3) 

3 

The instructor is concerned with students’ safety.b 3 
(6.5) 

1 
(2.2) 

7 
(15.2) 

10 
(21.7) 

25 
(54.3) 

5 

Our instructor supplies enough safety equipment.b 1 
(2.2) 

0 9 
(19.7) 

18 
(39.1) 

18 
(39.1) 

4 

All safety rules and procedures in the lab really 
work.b 

1 
(2.2) 

3 
(6.5) 

11 
(23.9) 

16 
(34.8) 

15 
(32.6) 

5 
 
 

There is adequate safety training in the lab.b 1 
(2.2) 

1 
(2.2) 

9 
(19.7) 

18 
(39.1) 

17 
(36.9) 

4 

Everybody works safely in the laboratory.b 3 
(6.5) 

7 
(15.2) 

12 
(26.1) 

9 
(19.7) 

15 
(32.6) 

4 
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Table 2 

Safety Attitudes of University-level Agricultural Students (n = 46) Continued… 

Our school checks equipment to make sure it is 
free of faults.b 

10 
(21.7) 

4 
(8.7) 

12 
(26.1) 

9 
(19.7) 

11 
(23.9) 

4 

When I have worked unsafely it is because I 
didn’t know what I was doing wrong at the 
time.c 

7 
(15.2) 

10 
(21.7) 

12 
(26.1) 

15 
(32.6) 

2 
(4.3) 

4 

When I have worked unsafely it is because I was 
not trained properly.c 

15 
(32.6) 

11 
(23.9) 

12 
(26.1) 

7 
(15.2) 

1 
(2.2) 

4 

When I have worked unsafely it is because the 
right equipment was not provided or 
working.c 

11 
(23.9) 

3 
(6.5) 

18 
(39.1) 

10 
(21.7) 

4 
(8.7) 

4 

When I have worked unsafely it is because I 
needed to complete the task quickly.c 

7 
(15.2) 

3 
(6.5) 

13 
(28.3) 

15 
(32.6) 

8 
(17.4) 

4 
 

I cannot avoid taking risks in the lab.d 10 
(21.7) 

2 
(4.3) 

17 
(36.9) 

9 
(19.7) 

4 
(8.7) 

4 

Safety works until we are busy then other things 
take priority.d 

7 
(15.2) 

6 
(13.0) 

13 
(28.3) 

17 
(36.9) 

1 
(2.2) 

1 

Accidents will happen no matter what I do.d 9 
(19.7) 

4 
(8.7) 

10 
(21.7) 

14 
(30.4) 

7 
(15.2) 

1 
 
 

If I was worried about safety all the time then I 
would not get my lab work done.d 

15 
(32.6) 

8 
(17.4) 

9 
(19.7) 

7 
(15.2) 

4 
(8.7) 

1 

I can’t do anything to improve safety in the lab.d 17 
(36.9) 

12 
(26.1) 

10 
(21.7) 

4 
(8.7) 

1 
(2.2) 

1 
 

Not all accidents are preventable, but most will 
not be injured in the lab.e 

2 
(4.3) 

5 
(10.9) 

15 
(32.6) 

17 
(36.9) 

5 
(10.9) 

4 

It is not likely that I will have an accident because 
I am a careful person.e 

3 
(6.5) 

4 
(8.7) 

16 
(34.8) 

17 
(36.9) 

4 
(8.7) 

4 

In the normal coursework, I do not encounter any 
dangerous situations.e 

5 
(10.9) 

6 
(13.0) 

17 
(36.9) 

14 
(30.4) 

2 
(4.3) 

4 

People that work safely and follow lab procedures 
will always be safe. e 

4 
(8.7) 

6 
(13.0) 

17 
(36.9) 

11 
(23.9) 

6 
(13.0) 

3 

Note. 1 = Strongly Disagree; 2 = Slightly Disagree; 3 = Neutral; 4 = Slightly Agree; 5 = 
Strongly Agree; aPersonal Motivation for Safe Behavior; bPositive Safety Practices; cRisk 
Justification; dFatalism; eOptimism; Md = Mode. 
 

The construct, which contained the statements with the lowest overall modes, was 
Fatalism. Four items from this category (i.e., Fatalism) had reported modes of one (Strongly 
Disagree) and the item “I cannot avoid taking risks in the lab.” was the only item in this construct 
which had a mode of four (Slightly Agree). The respondents slightly agreed (Md = 4) with three 
items and had neutral feelings (Md = 3) about one item associated with the construct of Optimism. 

 
Objective two was to measure students’ perceptions of safety instruction provided in the 

university-level agricultural mechanics laboratory by demographic characteristics (i.e., gender, 
grade classification, etc.). The students’ perceptions of safety instruction were operationalized by 
two items: “I feel that the students get adequate instruction in safety in the lab.” and “Our instructor 
demonstrates safe use of tools and equipment.” Of the 46 respondents in this study, only 44 students 
responded to the demographic items regarding gender and grade classification. Both male (n = 36) 
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and female (n = 8) students slightly agreed (Md = 4) with the first statement. Similarly, respondents 
from both genders responded positively to the second item “Our instructor demonstrates safe use 
of tools and equipment.” Specifically, male students strongly agreed (Md = 5) and female students 
slightly agreed (Md = 4) with the statement (see Table 3). 
 
Table 3 

Opinions of Laboratory Safety Instruction by Demographic Characteristics (n = 44) 

 
 

I feel that the students get adequate 
instruction of safety in the lab. 

 Our instructor demonstrates safe use of 
tools and equipment. 

 f (%) Md  f (%) Md 
 2 3 4 5   1 3 4 5  
Male  1 

(2.7) 
6 

(16.7) 
18 

(50.0) 
11 

(30.6) 
4  3 

(8.3) 
6  

(16.7) 
13 

(36.1) 
14 

(38.9) 
5 

Female 0 1 
(12.5) 

3 
(37.5) 

4 
(50.0) 

4  0 1 
(12.5) 

3 
(37.5) 

4 
(50.0) 

4 

Fr. 0 0 5 
(83.3) 

1 
(16.7) 

4  0 0 5 
(83.3) 

1 
(16.7) 

4 

So.  0 3 
(30.0) 

3 
(30.0) 

4 
(40.0) 

5  0 3 
(30.0) 

4 
(40.0) 

3 
(30.0) 

4 

Jr.  1 
(10.0) 

1 
(10.0) 

2 
(20.0) 

6 
(60.0) 

4  2 
(20.0) 

1 
(10.0) 

1 
(10.0) 

6 
(60.0) 

4 

Sr.  0 3 
(16.7) 

11 
(61.1) 

4 
(22.2) 

4  1 
(5.6) 

3 
(16.7) 

6 
(33.3) 

8 
(44.4) 

5 

Note. 1 = Strongly Disagree; 2 = Slightly Disagree; 3 = Neutral; 4 = Slightly Agree; 5 = 
Strongly Agree. Male (n = 36), Female (n = 8), Freshman (n = 6), Sophomore (n = 10), Junior 
(n = 10), Senior (n = 18); Md = Mode. 

 
When viewed from the standpoint of grade classification, freshman (n = 6) and juniors (n 

= 10) slightly agreed (Md = 4) with both statements, while sophomores (n = 10) and seniors (n = 
18) indicated slight (Md = 4) to strong (Md = 5) agreement with both statements. Specifically, the 
sophomores strongly agreed (Md = 5) with the statement “I feel that the students get adequate 
instruction of safety in the lab.” and slightly agreed (Md = 4) with the statement regarding the 
demonstration of safe behavior by the instructor. Conversely, students who identified as seniors 
slightly agreed (Md = 4) with the first statement and strongly agreed (Md = 5) with the second 
statement.  

 
Objective three sought to evaluate possible differences between students’ perceived safety 

attitudes by demographic characteristics. Male students (n = 20) indicated higher levels of 
agreement with statements related to the Positive Safety Practices (M = 3.92; SD = 0.93), Fatalism 
(M = 2.63; SD = 1.24), and Optimism (M = 3.50; SD = 1.19) constructs, while female students (n = 
20) reported higher agreement with items belonging to the Personal Motivation for Safe Behavior 
(M = 4.06; SD = 0.81) and Risk Justification (M = 3.33; SD = 1.05) constructs (see Table 4). 
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Table 4 

Students’ Perceived Safety Attitudes by Gender (n = 46) 

 Males (n = 36)  Females (n = 8) 
Construct M SD  M SD 
Positive Safety Practices 3.92 0.93  3.74 1.29 
Personal Motivation for Safe Behavior 3.84 0.83  4.06 0.81 
Optimism 3.50 1.19  3.38 1.01 
Risk Justification 3.23 1.34  3.33 1.05 
Fatalism 2.63 1.24  2.04 1.02 

Note. 1 = Strongly Disagree; 2 = Slightly Disagree; 3 = Neutral; 4 = Slightly Agree;  
5 = Strongly Agree. 
  

Both male (n = 36; M = 2.63; SD = 1.24) and female (n = 8; M = 2.04, SD = 1.02). Students 
indicated the lowest levels of agreement with items belonging to the Fatalism construct, but a 
difference was observed between male and female students, regarding their highest levels of 
agreement. Males (n = 36) showed the strongest agreement towards the Positive Safety Practices 
construct (M = 3.92; SD = 0.93). Females (n = 8) indicated the strongest agreement towards the 
Personal Motivation for Safe Behavior construct (M = 4.06; SD = 0.81). 

 
Conclusions, Limitations, Implications, and Recommendations 

The findings of the present study revealed that students reported moderate to low safety 
climate attitudes on items related to Optimism, Risk Justification, and Fatalism; slightly higher 
safety climate attitudes were expressed for Personal Motivation for Safe Behavior and Positive 
Safety Practices items. The items belonging to the Fatalism construct received the lowest 
agreement by the students, reflecting the students’ views on the controllability and importance of 
safety. According to Williamson et al. (1997), the Fatalism factor is an enduring personal 
characteristic contributing to safety, which is rarely amendable to change. This finding implies that 
the agricultural students at TAMUK perceived themselves to have control over their personal safety 
in the laboratory environment. Conversely, Personal Motivation for Safety items received the 
highest level of agreement, indicating the students were motivated to promote safety in the lab. 

 
In accordance with the findings of the present study, we concluded that the university-level 

students who participated in this study held safety practices in the agricultural mechanics laboratory 
in high regard and that the agricultural mechanics course instructor helped to create a culture of 
safety through safe and effective instruction. In the context of agricultural mechanics education, 
these conclusions help to shine light on how students value safe working environments and 
prioritize helping to create and maintain a culture of safety within such settings. We desire that as 
these students graduate and take positions in their future industries (e.g., production agriculture, 
classroom teaching, etc.), they will continue to place great priority on safety in their places of 
employment. Safety has become a staple in many employers’ cultures, and it is expected that it will 
continue to do so in the future (Reese, 2016). 

 
 We recognize that the relatively small population of students included in the present study 
(n = 46) serves as a limitation for generalizability. Further, as this study was conducted at only one 
institution, the results cannot be generalized beyond TAMUK or the respondents. We do 
recommend, however, that additional research be conducted with other students who engage in 
university-level agricultural mechanics coursework to develop a firmer grasp of safety climate 
attitudes with this type of population. As instructors help to set standards and expectations for safety 
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within the environments under their care (Phipps et al., 2008), their training in, and adherence to, 
proper safety practices, as well as understanding the need for effective laboratory safety 
management, are vital to ensuring that agricultural mechanics laboratories are conducive to safe 
operation (Dyer & Andreasen, 1999). Developing a deeper understanding of the safety climate in 
an educational laboratory environment, along with the safety-related attitudes and perceptions of 
the students, is paramount to addressing safety needs.  
 

Teacher educators who teach agricultural mechanics coursework should ensure that their 
own practices mirror what should be occurring in agricultural education program laboratories. As 
teacher education programs continue to help develop students’ agricultural mechanics content 
knowledge and skills (Burris et al., 2005), consideration should be given to ensuring that preservice 
teachers are prepared to manage agricultural mechanics laboratories (McKim & Saucier, 2011b). 
Agricultural mechanics laboratories are often complex places that demand a good deal of attention 
to function (Saucier et al., 2014). Present in many agricultural education programs nationwide 
(Shoulder & Myers, 2012; Twenter & Edwards, 2017), agricultural mechanics laboratory teaching 
is easily expected to be a duty of an instructor. To aid with understanding the safety-related attitudes 
of preservice teachers, perhaps teacher educators responsible for university-level agricultural 
mechanics coursework should consider implementing a safety climate attitudes assessment within 
their coursework. Per Ajzen (1991), attitudes toward a concept or idea (e.g., laboratory-related 
safety) can ultimately influence intentions to act. Dyer and Andreasen (1999) expressed 
considerable concern regarding safety education in teacher preparation programs. The use of the 
Safety Climate Attitudes Questionnaire could serve as a formative, or even summative, assessment 
of preservice teachers’ safety attitudes in a university-level agricultural mechanics course. Further 
research into the phenomena of teacher preparation programs’ safety training could yield useful 
results for future practice. 

 
Agricultural mechanics curricula and laboratories can serve as excellent vehicles for a 

multitude of teaching and learning purposes, including facilitating thinking and reasoning skills 
(Blackburn & Robinson, 2017; Pate & Miller, 2011), emphasizing academic content such as 
mathematics (Parr et al., 2006), providing economic returns in communities (Hanagriff et al., 2014), 
and developing opportunities to connect to local stakeholders through service-oriented projects 
(Schafbuch et al., 2016). These experiences and benefits can certainly result in great strides toward 
the provision of capable individuals needed by the agricultural industry (Stripling & Ricketts, 
2016). To meet these provisions and opportunities, however, instructors must be prepared to ensure 
that students are working in safe conditions (Phipps et al., 2008) that can help to instill good work-
related habits in others. Gillen et al. (2013) noted that the early instillation of following safety 
practices can be useful to help reduce injuries and accidents. The safety-oriented cultures of many 
modern organizations desire employees who can follow safety practices and make good judgments 
(Reese, 2016). Agricultural education at all levels should prepare to address these desires. 
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Professional Development Engagement and Career 
Satisfaction of Agriscience Teachers 
 
R. G. (Tre) Easterly III1 and Brian E. Myers2 
 

Abstract 
 

Teachers should possess a set of professional commitments, which includes active participation in 
professional development that leads to student learning. The purpose of this study was to explore 
the relationship between professional development engagement and career satisfaction. This study 
used a quantitative descriptive correlational research design. A purposive stratified sample of 
states and a census of teachers in those states were used. The Tailored-Design Method, using 
multiple points of contact with various modes was used to collect data with minimal survey error. 
There was a response rate of 72.5% (n = 892). The mean score for the professional development 
engagement was 118.3 (SD = 13.4; n = 858) on a 150 point scale. Agriscience teachers 
participated in workshops at a higher rate than any other type of professional development. Levels 
of implementation varied among types of professional development. The mean score for career 
satisfaction was 19.9 (SD = 4.4; n = 878) on a 25 point scale. Professional development 
engagement and career satisfaction had a moderate positive correlation (r = .34). These findings 
showed a high level of participation in professional development, especially workshops and a high 
level of career satisfaction. Recommendations for practice and future inquiry are provided.   
 
Keywords: professional development; career satisfaction; professional development engagement 
 

Introduction 
 

The purpose of agriscience courses in middle and high school is to prepare individuals for 
highly skilled, agriculturally related work and to create agriculturally literate citizens who are 
lifelong learners (Roberts & Ball, 2009). Highly skilled agriscience teachers are needed for this 
goal to be realized. The shortage of agriculture teachers has been noted (Foster, Lawver, & Smith, 
2014). The literature has also explored various reasons for the teacher shortage (e.g., Walker, 
Garton, & Kitchel, 2004). While these issues are critical and should be the focus of investigation, 
exploring a dichotomy of whether a person leaves the profession or remains may not tell the entire 
story. According to Bransford, Darling-Hammond, & LePage (2005), one key to improving 
education globally depends on improving teacher quality. Bransford et al. also purported teachers 
should have a set of professional commitments as members of a collective profession in addition 
to having knowledge and skills related to subject matter and learning processes. The focus for 
teacher education programs should not only be to have enough teachers but to have enough quality 
teachers that work to advance the profession and make a difference in their students’ lives 
(Bransford et al., 2005).  

 
The efficacy of agriculture teacher-training programs have been thoroughly examined in 

the literature (e.g., Myers & Dyer, 2004; Swortzel, 1999; Wordlow & Osborne, 2010). While 
inquiry in this area is important, and an integral part of the American Association for Agricultural 
Education (AAAE) National Research Agenda (Thoron, Myers, & Barrick, 2016), it is unrealistic 
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to expect teacher-training programs to prepare teachers for the rigor of teaching without 
supplemental professional development (Lytle, 2000). The AAAE National Research Agenda also 
recognized the need for inquiry in the area of teacher professional development (Thoron et al., 
2016). Grieman (2010) called for further research that explores the impact of professional 
development on teacher learning.     

      
According to Webster-Wright (2009), continued growth has been an expectation of 

teachers. According to some researchers (Borko & Putnam, 1995; Desimone, 2009; Gusky, 2000), 
professional development is a critical part of educational reform. While the importance of 
professional development has been clear, the ideal way to deliver professional development has 
been a source of debate. The most visible manifestation of professional development has featured 
formal conferences, seminars, or workshops (Mizell, 2010). However, teachers also benefit from 
less visible forms of professional development like professional reading, observations, or 
professional networking (Desimone, 2009; Little, 1987).    

 
Darling-Hammond, Wei, Andree, Richardson, and Orphanos (2009) provided a 

comprehensive examination of the trends of the professional development practice of teachers in 
the United States. According to Darling-Hammond et al., 92% of U.S. teachers in 2003-2004, and 
95% in 1999-2000 participated in professional development events. Darling-Hammond et al. also 
reported that 83% of teachers are engaged in learning opportunities in the subjects they teach. While 
these numbers seem promising, the effects of the professional development have been mixed. 
According to Darling-Hammond et al., professional development is related to student learning 
gains if it is intensive, ongoing, and connected to practice. According to Desimone (2009), 
professional development should be focused on the content teachers are teaching, involve active 
learning, be coherent with previous professional development offerings, have a significant duration, 
and involve collective participation between teachers. According to Darling-Hammond et al., the 
professional development teachers have been receiving has not met these criteria. Further, Darling-
Hammond et al. reported teachers are not satisfied with their professional development 
opportunities.    

 
According to the U. S. Department of Education (2005), sit-and-get or passive, one-shot 

workshops are no longer adequate for providing meaningful professional development to teachers. 
Additionally, reports by the U. S. Department of Education (2005) suggested schools have been 
moving towards more engaging models of professional development that focus on on-going 
training and emphasize practice, research, and reflection. This new model of professional 
development has required teachers to be active in reflecting on their practice and applying what 
they learned in professional development to their practice (Clarke & Hollingsworth, 2002; 
Desimone, 2009). While professional development reform has created more teacher-centered 
professional development, little has been done to examine how agriculture teachers engage in 
professional development and how that is related to their career satisfaction. 

 
Connections between career satisfaction and efficacious practice of teachers have been 

established in the literature (Blackburn & Robinson, 2008). Links between professional 
commitments, or being engaged as a professional including professional development, and career 
satisfaction have also been made (Sorensen & McKim, 2014). Because of these links, a case can 
be made between professional practice of teachers conceptualized as engagement in professional 
development and career satisfaction of teachers.  

 
While the professional development needs of agriscience teachers has been thoroughly 

investigated (e.g., Andresen, Seevers, Dormody, & VanLeeuwen, 2007; Christensen, Warnick, 
Spielmaker, Tarpley, & Straquadine, 2009; Duncan, Ricketts, Peake, & Uessler, 2006; Harris, 
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2008; Joerger, 2002; Koundinya, & Martin, 2010; Layfield & Dobbins, 2002; McKim, Saucier, & 
Reynolds, 2011; Myers, Dyer, & Washburn, 2005; Roberts & Dyer, 2004; Saucier & McKim, 2011; 
Sorensen, Tarpley, & Warnick, 2010), there is a need to investigate how teachers are currently 
engaged in various forms of professional development (Thoron et al., 2016) and what impact that 
has on their career satisfaction (Sorensen & McKim, 2014).  

 
Theoretical and Conceptual Framework 

 
Maslow’s (1943) theory of human motivation explains how people strive for esteem and 

self-actualization once the needs for safety, physiological comfort, and love have been met. 
According to Maslow, humans “. . . desire for strength, for achievement, for adequacy, for 
confidence in the face of the world, and for independence in freedom.” After the need for self-
esteem has been met, humans strive to find their true purpose in life. This study examined 
agriscience teachers search for esteem, and ultimately self-actualization, through professional 
development engagement. This search for esteem and self-actualization manifests itself in career-
satisfaction. While other researchers (e.g., Herzberg, 1974) have attempted to codify career 
satisfaction, Maslow’s theory provides the most simple and elegant explanation of this phenomena 
and thus was used to guide this inquiry.  

 
The purpose of this study was to explore the relationship between professional 

development engagement and career satisfaction. According to Bransford, Darling-Hammond, and 
LePage (2005) teachers should have a set of professional commitments that push them to grow and 
learn throughout their career. This study examined the interplay of job satisfaction and professional 
commitments, chiefly, the professional commitment of professional development engagement. 
According to Griffin (1983), the purpose of professional development has been to improve teacher 
practice and beliefs towards an articulated goal. More simply, professional development is the 
practice of creating meaningful teacher change (Gusky, 2002). This change can create educational 
reform, be a continuation of the teacher-training process, or  help teachers seek greater fulfillment 
as professionals (Clarke & Hollingsworth, 2002).   

 
Clarke and Hollingsworth’s (2002) interconnected model of professional growth served as 

the conceptual model for this study (see Figure 1). Clarke and Hollingsworth purported that 
teachers experience a change in four interconnected domains: personal, external, practice, and 
consequence. These domains are connected through a series of enactment and reflection. Clarke 
and Hollingsworth explained the process of teacher learning is not always linear, but rather moves 
between different domains. The critical part of Clarke and Hollingsworth’s model is the enactment 
and reflection that flow between the stages of the model. According to Clarke and Hollingsworth, 
reflection provides a link between professional experimentation, trying new practices in the 
classroom, and changing knowledge, attitudes, and beliefs, which prompt individuals to seek 
external sources of stimuli. These external sources of stimuli constitute a contemporary view of 
professional development, that is, workshops, training, professional reading, and the like. Clarke, 
Carlin, and Peter (1992) conducted a case study of a teacher participating in a professional 
development program. According to Clark et al., the teachers did not enact what was presented in 
the professional development session until the second session of the in-service training and only 
after he reflected on the practice. Hollingsworth (1999) used a case study approach to explore how 
primary teachers experienced mathematics professional development. The results of the analysis of 
the case studies led to the development of the teacher change model. According to Hollingsworth, 
teachers enact change from professional development in different ways and use reflection to prompt 
further exploration of concepts using other resources.  
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Figure 1. The interconnected model of professional growth (Clarke and Hollingsworth, 2002) 

 
Purpose and Objectives 

 
The purpose of this study was to explore the relationship between professional 

development engagement and career satisfaction. This study was guided by research priority area 
5: efficient and effective agricultural education programs. The specific focus in the priority area 
was improving program development, delivery, and evaluation of professional development 
programs (Thoron et al., 2016). The study was guided by the following objectives: 

 
1- Describe the professional development engagement of agriscience teachers based on 
personal and professional demographic factors. 
2- Describe the career satisfaction of agriscience teachers based on personal and 
professional demographic factors. 
3- Describe the relationship between professional development engagement and career 
satisfaction for agriscience teachers. 

 
Methods 

 
This study utilized a quantitative, descriptive-correlational design to examine the 

professional development engagement and career satisfaction of agriscience teachers. The 
population of interest was middle and high school agriscience teachers in the United States. Four 
states were selected to participate in the study. The states were purposefully selected to represent 
geographical diversity. Multiple states were selected by the researcher to represent variations in 
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professional development opportunities and dynamics in the teacher groups that could exist from 
state to state and could have an impact on professional development participation. Two states were 
chosen from the AAAE Southern region, one from the North Central region, and one from the 
Western region. Two states were selected from the southern region because it was the largest 
region. The states selected to participate in the study were Colorado, Florida, Minnesota, & North 
Carolina. Caution should be made when generalizing the results because of the lack of 
randomization of the states selected in each region. A census of agriscience teachers was taken 
within each state. There were 127 teachers in Colorado, 400 teachers in Florida, 243 teachers in 
Minnesota, and 483 teachers in North Carolina. The sampling frame was obtained from the state 
agricultural education coordinator in each state. Because a representative sample of the entire 
population was used, the data were treated as census data.  

 
The instruments used in this study consisted of two instruments and individual items to 

collect personal information. The professional development engagement instrument was developed 
by the researcher. The definition of professional development and core conceptual framework for 
studying the effects of professional development proposed by Desimone (2009) was used to 
develop the instrument. Desimone described areas of professional development practice. These 
areas were adapted for the professional development of agriscience teachers. These areas were (a) 
workshops related to agricultural education, (b) workshops in the school/district, (c) coaching 
and/or mentoring, (d) serving in leadership roles, (e) professional reading, (f) formal coursework, 
(g) informal dialogue, (h) professional learning communities, (i) observing others teach, and (j) 
feedback from others observing their teaching. Desimone described the levels of professional 
development as participation (e. g. I read articles related to teaching), value (e. g. I value 
professional reading), and integration in their teaching (e. g. I implement what I learn from 
professional reading into my teaching). Each of the ten areas was explored on the three levels of 
participation, which provided a 30 item instrument which measured overall professional 
development engagement. Validity was established by a review of a panel of experts including a 
professor in teacher education, an assistant professor in extension education, an associate professor 
in education, and a PhD candidate in agricultural education. The internal consistency of the total 
scale was found to be in the acceptable range with a Cronbach’s alpha of 0.91.  

 
  Lester (1987) developed the 71 item Teacher Job Satisfaction Questionnaire (TJSQ) to 
measure teacher job satisfaction. The TJSQ was reduced by the researchers to 23 items, reviewed 
for content validity, and included in the pilot instrument. The subscales were not used for this study, 
and only the overall job-satisfaction score was calculated. A five-item semantic-differential 
measure was used in the pilot assessment along with the TJSQ. The five-item scale was designed 
to measure teacher career satisfaction using fewer items. The Cronbach’s alpha for the five-item 
scale was .97 for the pilot group. The Cronbach’s alpha for the 21-item TJSQ was .85 for the pilot 
group. Concurrent validity was determined for the five-item scale by measuring the correlation 
with the TJSQ. The 21 items TJSQ and the five-item semantic-differential instrument were found 
to have a strong positive correlation (r = .68). Because the researcher-developed semantic 
differential career satisfaction scale was found to be a valid and reliable instrument, the TJSQ was 
not included in the instrument.    
 

A mixed-mode, e-mail preference survey method delivered using to the Tailored Design 
Method was utilized for this study (Dillman, Smith, & Christian 2014). A pre-notice letter was 
mailed as the initial contact. The letter contained a $1.00 incentive for teachers in Florida, 
Minnesota, and North Carolina and store coupons, including a certificate for a free hat from 
Murdock’s were provided to the Colorado teachers. An e-mail invitation for the survey was sent 
around the time the mail contact was expected to arrive. After three rounds of e-mail contacts, a 
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thank-you/reminder postcard was mailed. The non-respondents were sent a mailed paper 
questionnaire with a business reply envelope after a fourth e-mail contact was made.  

 
The response rate was 72.5% (n = 892). The response by state was 74.8% (n = 89) for 

Colorado, 71.4% (n = 277) for Florida, 75.2% (n = 182) for Minnesota, and 71.4% (n = 344) for 
North Carolina. A total of 97.0% (n = 865) respondents completed the survey using the online 
instrument, the remaining 3.0% (n = 27) completed the paper copy. A Chi-square test was not found 
to be significant to compare the distribution of non-respondents and respondents by state (X2 = 
2.92; p = .57). Lindner, Murphy, and Briers (2001) suggested comparing early and late respondents 
to test for a non-response bias. The early respondents were those who responded to the first two 
contacts. There were 513 early respondents and 355 late respondents. No significant difference was 
found for age (Χ2 = 38.46; p = .74) or years of teaching experience (Χ2 = 32.36; p = .35). 

 
The data were analyzed using SPSS 22.0. Frequencies were calculated for individual items. 

Means were totaled for each scale. A Pearson’s R was used to determine the correlation of the 
professional development engagement scale and the career satisfaction scale.  

 
Results 

 
The total summated score for professional development engagement was reported on a 

scale that ranged from 30 to 150, with 30 representing strongly disagree and 150 representing 
strongly agree. The mean score for the total scale for professional development engagement was 
118.3 (SD = 13.4; n = 858), indicating the teachers’ level of professional development was near the 
agree range (agree = 120). The frequencies for individual items of the professional development 
engagement scale are displayed in Table 1 and Table 2. The strongly disagree and disagree 
responses were combined. The strongly agree and agree scores were also combined. Agriscience 
teachers reported the highest participation in workshops in their school and district and workshops 
related to agricultural education. The lowest areas of participation were formal courses for credit. 
The workshops in the school/district had the highest level of disagreement when participants were 
asked to rank the value of professional development. The type of professional development with 
the highest value was workshops related to agricultural education, followed by informal dialogue, 
coaching/mentoring, having others observe their teaching, and serving on leadership roles. The 
highest level of implementation into practice was workshops related to agricultural education. 
Other areas that had high levels of implementation were informal dialogue with other teachers and 
others observing them teach. The lowest level of implementation in their practice was formal 
courses for credit and professional learning communities.  

 
The mean professional development engagement scores were examined based on 

professional demographic variables and are displayed in Table 3. The largest variation of mean 
scores for professional development engagement was between Minnesota teachers (M = 120.2; SD 
= 13.0) and North Carolina teachers (M = 116.9; SD = 13.6). Teachers who held a master’s degree 
or higher only had a 0.2 higher mean score for professional development engagement than those 
with four-year degrees.  
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Table 1 

 
Participation and Value of the Components of Professional Development  

 
 

n 

Strongly 
Disagree & 

Disagree 

Neither 
Disagree nor 

Agree 

Strongly Agree 
& Agree 

Participation      
Workshops (Ag. Ed.)  876 35 53 788 
Workshops (School/District)  876 12 40 814 
Coaching/Mentoring 873 95 124 654 
Leadership Roles  874 114 159 601 
Professional Reading  874 137 172 565 
Formal course for credit  876 441 206 229 
Informal dialogue  874 48 85 741 
Professional Learning 
Community  

875 56 59 760 

Observing Others  874 131 171 572 
Others Observing me  873 135 156 582 

Value      
Workshops (Ag. Ed.)  875 11 40 824 
Workshops (School/District)  873 169 203 501 
Coaching/Mentoring 875 31 114 730 
Leadership Roles  875 33 138 704 
Professional Reading  876 69 245 562 
Formal course for credit  876 97 281 498 
Informal dialogue  876 19 72 785 
Professional Learning 
Community 

875 95 216 564 

Observing Others  875 29 166 680 
Others Observing me 872 29 108 735 

Note: Items were on a 5-item Likert scale ranging from strongly agree to strongly disagree 
 

The professional development engagement scores were analyzed by personal demographic 
data and are displayed in Table 4. The professional development engagement scores did not 
fluctuate beyond one standard deviation for all personal demographic variables. The largest 
difference in professional development engagement was between white, non-Hispanic individuals 
(M = 118.0; SD = 13.4) and all others (M = 123.2; SD = 14.3). Individuals with a household income 
from $120,000-$139,000 had a higher professional development engagement score (M = 120.7; SD 
= 12.8) than all other income groups. Females had a higher mean professional development 
engagement score (M = 119.8; SD = 12.9) than males (M = 116.8; SD = 13.8). It is worth noting 
that the mean scores did not fluctuate more than 5 points on a 150 point scale.  
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Table 2 
 
Implementation of the Components of Professional Development 
 
 

n 

Strongly 
Disagree & 

Disagree 

Neither 
Disagree nor 

Agree 

Strongly 
Agree & 

Agree 

Does Not 
Apply 

Implementation      
Workshops (Ag. Ed.)  860 16 37 807 0 
Workshops 
(School/District)  

863 82 148 633 0 

Coaching/Mentoring 816 19 111 686 0 
Leadership Roles  798 20 123 654 1 
Professional Reading  815 46 186 582 1 
Formal course for credit  687 38 172 472 5 
Informal dialogue  841 19 66 756 0 
Professional Learning 
Community  

834 70 164 599 1 

Observing Others  814 27 105 682 0 
Others Observing me  836 22 107 707 0 

Note: Items were on a 5-item Likert scale ranging from strongly agree to strongly disagree 

Table 3  
 
Mean Scores for the Professional Development Engagement by Professional Demographic 
Variables 
 
 M SD 
State   

Colorado (n = 88) 117.5 12.3 
Florida (n = 267) 116.9 13.6 
Minnesota (n = 174) 120.2 13.0 
North Carolina (n = 329) 118.7 13.7 

Agriculture Teacher Prep. Program   
Yes (n = 647) 118.5 13.5 
No (n = 206) 117.5 13.5 

Teach subject other than ag.   
Yes (n = 351) 117.7 13.7 
No (n = 504) 118.7 13.2 

Teach 9-12 grade students   
Yes (n = 759) 118.4 13.4 
No (n = 93) 117.9 13.5 

Teach 6-8 grade students    
Yes (n = 303) 119.0 13.6 
No (n = 547) 117.8 13.4 

Highest Level of Education   
Four-year degree (n = 484) 118.2 12.6 
Master’s or higher (n = 367) 118.4 14.6 

Note: Professional Development Engagement Scores are on a scale from 30 - 150 
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Table 4  
 
Mean Scores for the Professional Development Engagement by Personal Demographic Variables 
 
 M SD 
Sex   

Female (n = 429) 119.8 12.9 
Male (n = 429) 116.8 13.8 

Marital Status   
Single (n = 183) 117.9 11.9 
Married (n = 604) 118.3 13.9 
Widowed/Divorced/Separated (n = 63) 119.7 13.8 

Children under 18 in household   
None (n = 469) 118.9 13.0 
1 (n = 145) 116.9 15.0 
2 (n = 155) 117.4 12.4 
3 or more (n = 81) 119.0 14.9 

Household Income    
Less than $40,000 (n = 109) 117.3 11.6 
$40,000 - $59,999 (n = 181) 118.3 12.6 
$60,000 - $79,999 (n = 170) 118.3 14.4 
$80,000 - $99,999 (n = 161) 118.8 13.1 
$100,000 - $119,999 (n = 112) 118.0 13.9 
$120,000 - $139,999 (n = 46) 120.7 12.8 
$140,000 or more (n = 51) 117.5 14.9 

Ethnicity   
White, non-Hispanic (n = 788) 118.0 13.4 
All others (n = 43) 123.2 14.3 

Note: Professional Development Engagement Scores are on a scale from 30 - 150 

The overall career satisfaction of agriscience teachers was based on a five-item summated 
scale with a possible range of scores from 5 to 25 where higher scores represented a higher level 
of satisfaction. The mean score for agriscience teacher career satisfaction was 19.9 (SD = 4.4; n = 
878). Thus, the teachers in this study reported that they were satisfied in their careers.   

 
The mean career satisfaction scores were compared, based on professional demographic 

variables (see Table 5). The mean scores did not fluctuate more than one point between any of the 
groups. The standard deviations did not fluctuate more than one standard deviation across the 
characteristics as well.  

 
Table 5 

 
Mean Scores for  Career Satisfaction by Professional Demographic Variables 
 
 M SD 
State   
Colorado (n = 89) 19.5 4.3 
Florida (n = 273) 20.1 4.5 
Minnesota (n = 179) 20.2 3.9 
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Table 5 
 

Mean Scores for Career Satisfaction by Professional Demographic Variables Continued… 
 
North Carolina (n = 337) 19.8 4.6 
Agriculture Teacher Prep. Program   

Yes (n = 658) 19.9 4.4 
No (n = 213) 19.9 4.6 

Teach a subject other than ag.   
Yes (n = 362) 20.2 4.2 
No (n = 511) 19.8 4.5 

Teach 9-12 grade students   
Yes (n = 774) 20.0 4.3 
No (n = 96) 20.0 4.8 

Teach 6-8 grade students    
Yes (n = 308) 19.8 4.5 
No (n = 560) 20.0 4.4 

Highest Level of Education   
Four-year degree (n = 495) 19.8 4.4 
Master’s or higher (n = 374) 20.1 4.5 

Note: Career Satisfaction scores are on a scale from 5 - 25 

The mean career satisfaction scores were analyzed by personal demographic factors and 
displayed in Table 6. Single individuals had a lower mean career satisfaction (M = 18.8; SD = 4.5) 
than those who were married (M = 20.2; SD = 4.3) and widowed/divorced/separated (M = 20.1; SD 
= 4.5). There was some variability in career satisfaction scores between household income 
categories. The lowest scores were those with a household income of less than $40,000 (M = 18.6; 
SD = 4.8) and those with a household income of $140,000 or more (M = 21.6; SD = 4.2). The 
difference between the mean scores for males and females was 0.3. The difference between the 
mean score for white, non-Hispanic and all other ethnicities was 0.1.  

 
Table 6  
 
Mean Scores for Career Satisfaction by Personal Demographic Variables 
 
 M SD 
Sex   

Female (n = 440) 19.8 4.5 
Male (n = 438) 20.1 4.3 

Marital Status    
Single (n = 186) 18.8 4.5 
Married (n = 617) 20.2 4.3 
Widowed/Divorced/Separated (n = 65) 20.1 4.5 

Children under 18 in household   
None (n = 474) 19.8 4.4 
1 (n = 149) 19.8 4.8 
2 (n = 162) 20.5 4.2 
3 or more (n = 83) 20.1 4.1 

Household Income    
Less than $40,000 (n = 112)  18.6 4.8 
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Table 6  
 
Mean Scores for Career Satisfaction by Personal Demographic Variables Continued 
 

$40,000 - $59,999 (n = 182) 19.7 4.3 
$60,000 - $79,999 (n = 175) 19.8 4.5 
$80,000 - $99,999 (n = 164) 20.3 4.1 
$100,000 - $119,999 (n = 117) 20.1 4.5 
$120,000 - $139,999 (n = 46) 20.9 4.0 
$140,000 or more (n = 51) 21.6 4.2 

Ethnicity   
White, non-Hispanic (n = 801) 19.9 4.4 
All others (n = 45) 19.8 4.8 
   

Note: Career Satisfaction scores are on a scale from 5 - 25 

Pearson’s r correlations were used for comparisons between continuous variables. 
Professional development engagement and career satisfaction had a moderate positive correlation 
(r = .34) using the description of correlation magnitudes established by Miller (1998). This 
explains 11.6% of the variance between these two variables. The scatterplot was examined and no 
curvilinear or irregular relationship between these variables was observed.   

 
Conclusions, Implications, & Recommendations 

 
The first objective was to describe the professional development engagement of agriscience 

teachers, based on personal and professional demographic factors. Overall participation in 
professional development was high, especially in workshops in the school/district, where 92.9% of 
the respondents indicated they either strongly agree or agree that they participate in this type of 
professional development. Engagement in workshops related to agricultural education, 
participating in professional learning communities, and having informal dialogue was also high. 
Despite the high participation, the value of certain professional development engagement was more 
varied. Workshops in the school/district had a lower value compared to other types of professional 
development. These results showed the most meaningful types of professional development for 
agriscience teachers are workshops related to agricultural education. Workshops related to 
agricultural education should continue to be a central part of the professional development practice 
of agriscience teachers.  

 
The level of implementation for knowledge learned in professional learning communities 

was relatively low for the agriscience teachers in this study. While these interventions have been 
promoted as a way to incorporate Desimone’s (2009) core features of professional development 
and reflective practice, they may not be as meaningful for agriscience teachers. Since agriscience 
teachers rarely teach with more than 1-2 other agriscience teachers in the same school, participating 
in professional learning communities may be less impactful for them and removed from the context 
of their teaching. Perhaps a model of Professional Learning Communities of agriscience teachers 
could be explored. Principals in school districts that have implemented Professional Learning 
Communities are encouraged to find innovative ways to allow agriscience teachers to form 
Professional Learning Communities with other agriscience teachers, rather than other teachers 
within their school. Further research is warranted in this area. 

 
There was a lower level of agreement for the participation, value, and implementation of 

professional reading when compared to the other items on the scale. Unlike workshops in the 
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schools, which had a high level of participation and a low level of implementation, these findings 
showed that teachers are not engaged in professional reading at a high level. Further research is 
needed in this area. However, the sources of professional reading should be analyzed and improved. 
According to Little (1987), professional reading can be a part of informal professional 
development. However, if appropriate and relevant articles are not available, agriscience teachers 
cannot be expected to engage fully in professional reading. A repository of useful articles related 
to professional teaching knowledge and technical agricultural content should be developed. 

 
Agriscience teachers value and implement teacher observations. However, they do not 

participate in observations at a high level. These findings showed teachers value observing others 
teach and having others observe them teach but are not engaging in this activity as much as they 
could. Efforts should be made to increase opportunities for agriscience teachers to observe each 
other’s practice and provide feedback. These observations should be solely for the purpose of 
professional development and not tied to assessment. Perhaps video recordings posted to an online 
platform could facilitate this type of professional development. Further research is warranted in 
this area. 

 
Professional development engagement scores were not subject to large degrees of skewness 

and kurtosis, nor did they fluctuate beyond one standard deviation for any of the subgroups in the 
study. The fact that this variable was stable and fairly high showed agriscience teachers are involved 
in professional development. Desimone (2009) cautioned that participation in professional 
development does not matter as much as involvement in professional development that leads to 
student learning. This study found that teachers participate in professional development at a high 
level. This study did not measure the impact of their professional development which should be the 
focus of future studies.  

 
The normal distribution of professional development engagement shows that teachers tend 

to participate in professional development, place value on professional development, and use 
professional development to inform their practice at varied levels. A system where teachers are 
actively involved in professional development would have a negatively skewed distribution, with 
more teachers showing high levels of professional development engagement than those who are 
below the mean. Such a distribution should be the goal for agriscience teachers nationwide.  

 
The second objective was to describe the career satisfaction of agriscience teachers, based 

on personal and professional demographic factors. The data showed a slightly negatively skewed 
distribution in the career satisfaction data, which indicated that agriscience teachers are satisfied in 
their career. It was also observed that the measure of career satisfaction was stable across 
demographic characteristics, as the mean scores for the groups did not vary more than one standard 
deviation. These findings were congruent with Blackburn and Robinson (2008) and Sorensen and 
McKim (2014), who reported no differences in career satisfaction among demographic groups. 

 
The third objective was to describe the relationship between professional development 

engagement and career satisfaction for agriscience teachers. A moderate correlation was found 
between professional development engagement and satisfaction. This correlation suggested a link 
between these variables exist, but engagement in professional development alone does not 
guarantee career satisfaction. This finding differs from the findings of Sorensen and McKim (2014) 
who found a large, positive relationship between the variables of professional commitment and job 
satisfaction (r = .71). The discrepancy between the variables could be a result of the difference in 
how the variables are measured. The professional commitment instrument used by Sorensen and 
McKim was designed to measure teachers overall attitude towards the profession. This study used 
an instrument that measured participation, value, and implementation in professional development. 



Easterly and Myers  Professional Development… 

Journal of Agricultural Education 81 Volume 60, Issue 2, 2019 

The difference between overall attitude towards professional commitment and the manifestation of 
professional commitments should the subject of further investigation. Based on these findings, we 
recommend teachers engage in professional development and examine their needs for professional 
growth and take a multifaceted approach to meet their needs as a professional. Since the correlation 
between career satisfaction and professional development only presented as a moderate correlation, 
we suggest teachers examine other sources that lead to their own career satisfaction. We recognize 
that career satisfaction is a complex variable and hope agriscience teachers can engage in 
professional dialogue and self-reflection to become highly satisfied in their careers as they work to 
become engaged professionals that make a positive impact on their students. Engaging in 
professional development can be an important part of that process.   

 
This study was guided by Maslow’s (1943) theory of human motivation. Self-actualization 

was conceptualized as being highly satisfied in one’s career. We admit that self-actualization may 
be more complex than the variables measured in this study. Future investigations should explore 
factors that impact career satisfaction for agriscience teachers, paying specific attention to the 
factors that lead to self-actualization in that career. Once these factors have been identified, 
professional development opportunities can be designed and tested to examine their effect on these 
variables. We caution researchers to consider the entire professional development system rather 
than creating more one-shot professional development offerings. The goal of any inquiry in this 
line should echo Bransford et al.’s (2005) call for quality teachers who are professionally engaged 
and make a difference in their students’ lives.  
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Abstract 

 
Across the nation, there is a large shortage of teachers in several subject areas (Daniel, 2015; 
Milliard, 2015; Sutcher, Darling-Hammond, & Carver-Thomas, 2016). In agricultural education, 
many teachers are leaving the profession within the first five years of beginning their teaching 
careers (Tippens, Ricketts, Morgan, Navaro, & Flanders, 2013).  Professional development 
opportunities for teachers can be utilized to retain teachers in the profession (Touchstone, 2015). 
The purpose of this study was to evaluate the professional development needs of Iowa school-based 
agricultural education teachers in the areas of teaching, classroom management, and technical 
agriculture. Motivating students to learn, teaching in a land laboratory, proper implementation of 
Individualized Education Program (IEP) for students with disabilities, teaching students decision-
making skills, and developing performance-based assessment instruments were the teaching and 
classroom management items that SBAE teachers expressed the highest perceived levels of 
professional development needs. The items with the highest perceived training needs were teaching 
knowledge and skills in biotechnology, integrating current advances in agriculture technology into 
the curriculum, teaching knowledge and skills in agribusiness, teaching about public issues 
regarding agriculture, and teaching knowledge and skills in agricultural mechanic. Future 
research should be conducted to determine what agriculture technology and biotechnology 
professional development is needed by in-service teachers.  
 
Keywords: in-service educators; professional development needs; teaching; classroom 
management; technical agriculture 
 
Note: This paper is a product of the Iowa Agricultural and Home Economics Experiment Station, 
Ames, Iowa. Project No. IOWO3813 and sponsored by Hatch Act and State of Iowa funds. 
 

Introduction 
 

Across the nation, there is a large shortage of teachers in several subject areas (Daniel, 
2015; Milliard, 2015; Sutcher, Darling-Hammond, & Carver-Thomas, 2016). This shortage 
continues to increase, and “by 2020, an estimated 300,000 teachers will be needed each year” 
(Sutcher et al., 2016, p. 16). This shortage in teachers can be attributed to the increase in student 
enrollment and retirements in the teaching profession (Nebraska State Education Association, 
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2011; Sutcher et al., 2016). More teachers are needed to fill this demand created by students; 
however, many teachers are choosing to leave the profession of teaching (Conneely & Uy, 2009). 
Teacher shortages are not a new concept in Career and Technical Education (CTE) areas (Camp, 
Broyles, & Skelton, 2002; De Lay & Washburn, 2013; Myers, Dryer, & Washburn, 2005; Wilkin 
& Nwoke, 2011). 

 
 Since 2003, the teacher shortage has been a major problem in CTE (Wilkin & Nwoke, 
2011). CTE teachers, specifically School- based Agricultural Education (SBAE) teachers, not only 
have extensive responsibilities compared to core content teachers but also have FFA and 
Supervised Agriculture Experiences (SAE) responsibilities (De Lay & Washburn, 2013). The 
increase in responsibilities aids in teacher frustration and isolation from other teachers, which 
doesn’t help the teacher shortage (De Lay & Washburn, 2013). Some districts fill CTE teaching 
positions with  less qualified candidates in hopes that the program will not be shut down (Tippens, 
Ricketts, Morgan, Navaro, & Flanders, 2013).   
 
 In agricultural education, many teachers are leaving the profession within the first five 
years of beginning their teaching careers (Tippens et al., 2013). Previous research indicates first- 
year SBAE teachers are more likely to leave the profession due to a variety of challenges they face 
(Myers et al., 2005). These challenges include: (1) classroom management, (2) advising FFA, (3) 
lesson planning, (4) curriculum development, (5) managing the amount of paperwork and finances, 
and (6) working with parents, teachers, and administrators (Myers et al., 2005). Mid-career SBAE 
teachers identified that their largest challenge was a lack of time (Smalley & Smith, 2017). Another 
barrier with mid-career teachers was course planning and being motivated (Smalley & Smith, 
2017). Several factors contribute to teachers leaving the teaching profession (Tippens et al., 2013). 
These factors include: (1) family, (2) school staffing actions, (3) personal, (4) pursuing another job 
opportunity, and (5) dissatisfaction with the career (Ingersoll, 2002). More teachers need to be 
retained in the teaching profession to close the teacher shortage gap (Wilkin & Nwoke, 2011).  
 

Aside from the factors contributing to SBAE teacher attrition, a myriad of needs 
assessment studies have identified pedagogical and content-based training needs of SBAE teachers 
(Garton & Chung, 1996; Joerger, 2002; Layfield & Dobbins, 2002; McKim & Saucier, 2011; 
Sorensen, Lambert, & McKim, 2014). Moreover, agricultural education research has identified 
teachers’ training needs associated with classroom management and instruction, (Boone & Boone, 
2007; Myers et. al., 2005), maintaining student interest and motivation (Joerger, 2002), and the use 
of technology (Layfield & Dobbins, 2002; Joerger, 2002). 

 
 Professional development opportunities for teachers can be used to retain teachers in the 
profession (Touchstone, 2015). Professional development needs vary based on the stage in a 
teacher’s career and their experiences (Smalley & Smith, 2017; Sorensen et al., 2014). Professional 
development for beginning teachers may need to include mentoring programs (Touchstone, 2015). 
Beginning teachers also need professional development in classroom instruction, classroom 
management, and motivating students (Sorensen et al., 2014). According to Sorensen et al. (2014), 
beginning teachers also need professional development in areas such as grant writing, using their 
advisory committee, being able to use Agricultural Experience Tracker (AET) system for record 
keeping, training Career Development Event (CDE) teams for competition, and being able to 
balance work and life. According to Smalley and Smith (2017), mid-career teachers want several 
different outcomes from professional development events such as networking, getting reenergized, 
and understanding how to handle stress.  
 

Theoretical Framework 
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 Teacher adaptive expertise served as the overarching theoretical framework for this study. 
Developed by Hatano and Inagaki (1986), teacher adaptive expertise posits that the expertise of a 
teacher is constructed by way of efficiency or innovation. Teachers who have -expertise in 
efficiency (i.e., routine experts) will tend to accomplish various task with minimal to no attention 
or effort. Routine experts specialize in efficiency but have limitations such as inflexibility and 
overconfidence (Crawford & Brophy, 2006). 
 
  Conversely, teachers who possess expertise in innovation are more apt to try new things 
and are more willing to augment their current practices. When teachers possess expertise associated 
with innovation and efficiency, they are considered to have adaptive expertise (Hammerness, 
Darling-Hammond, & Bransford, 2005). Hammerness et al. (2005) noted that having expertise in 
both areas (i.e., innovative and efficiency expertise) is the “gold standard for becoming a 
professional” (p. 360). A myriad of previous literature signified the development of adaptive 
expertise is vital for teachers—who encounter unpredictable circumstances on a daily basis 
(Crawford, Schlager, Toyama, Riel, & Vahey, 2005; De Arment, Reed, & Wetzel, 2013; 
Hammerness et al., 2005; Lin, Schwartz, & Hatano, 2005). 
 
 Hammerness et al. (2005) indicated the process of developing adaptive expertise is 
complex, and serves as a challenge for new teachers. Moreover, Hammerness et al. (2005) noted 
beginning teachers’ (1) assumptions surrounding their ability to teach based on their learning 
experiences, (2) struggle to use content knowledge and pedagogical knowledge, and (3) their 
thought processes regarding teaching complexities for practice improvement are factors which 
hinder their ability to develop as a teacher.  
 
 Motivation has been cited as an important factor in the development of adaptive expertise 
of teachers (Bell, Horton, Blashki, & Seidel, 2012; De Arment et. al., 2013; Hatano, 1988). Hatano 
(1988) implied that motivation to engage with content, which serves as an antecedent to adaptive 
expertise, may be derived from  self-evaluation of the learner’s conceptualizations of the given 
content. The concept of evaluating content / pedagogical knowledge and the identification of needs 
for improvement is closely tied to the tenets of andragogy (Knowles, 1980). Specifically, one 
assumption tied to the “art and science of helping adults learn” (Knowles, 1980, p. 43) is adult 
learners are self-directed. Merriam, Caffarella, and Baumgartner (2007) urged that the self-directed 
nature of adult learners presents the need for the learner to “participate in the diagnosis of their 
learning needs, the planning, and implementation of the learning experiences, and the evaluation 
of those experiences” (p. 85). In the context of this study, the self-directed needs of the learners 
were operationalized using the Borich Needs Assessment Model. The needs assessment sought to 
identify in-service teachers’ needs associated with classroom management, teaching, and technical 
agriculture.  
 

Purpose and Objectives 
 
 The purpose of this study was to evaluate the professional development needs of Iowa 
school-based agricultural education teachers in the areas of teaching, classroom management, and 
technical agriculture. The following three research objectives served as a guide for this needs 
assessment study: 
 

1. Determine the background characteristics of Iowa school-based agricultural education 
(SBAE) teachers. 

2. Assess Iowa SBAE teachers’ professional development needs associated with teaching 
and classroom management. 
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3. Determine the technical agriculture professional development needs of Iowa SBAE 
teachers.  
 

Methods 
 
Population 
 

A census was attempted on all SBAE teachers (N = 263) in the state of Iowa. At the end of 
data collection, 147 SBAE teachers responded on the survey instrument, yielding a response rate 
of 55.89%. The average Iowa SBAE teacher who participated in this study was female (n = 79, 
54.5%), had an average age of 37.45 (SD = 12.19) and average teaching experience of 13.32 (SD 
= 11.79) years. The SBAE teachers reported having an average of 94.33 (SD = 59.12) unduplicated 
students in their SBAE program. In regards to the teachers’ highest level of education, 92 (62.59%) 
SBAE teachers reported earning a bachelor’s degree and 55 (37.41%) SBAE teachers earned a 
master’s degree.  

 
Instrumentation 
 

Researchers utilized a modified Borich Needs Assessment Model to assess the training 
needs of current SBAE teachers. “The process of identifying training needs can be conceptualized 
as a discrepancy analysis that identifies the two-polar position of what is and what should be” 
(Borich, 1980, p. 39). The needs assessment instrument used in this study evaluated the needs of 
Iowa SBAE teachers associated with teaching, classroom management, and technical agriculture. 
Previously identified in-service needs, identified in previous agricultural education studies 
(Duncan, Ricketts, Peake, & Uesseler, 2006; Garton & Chung, 1996, 1997; Joerger, 2002; Sorensen 
et al., 2014), were crosswalked with the Iowa Governor’s Council on Agricultural Education 
General Program Standards to develop the needs assessment instrument for this research study. The 
crosswalking process with the general program standards allowed the researchers to assess the 
needs of Iowa SBAE teachers identified in previous studies while contextualizing the wording of 
items to fit and address the state standards.  

 
The content validity of the instrument was evaluated by having a panel of experts review 

the items on the survey instrument. Specifically, the panel of experts was comprised of three 
agricultural education faculty members who specialized in teacher preparation.  

 
Based on recommendations suggested by Dillman, Smyth, and Christian (2009), the items 

on the online need’s assessment instrument were divided into two categories to enhance readability. 
The teaching and classroom management category had 20 items and the technical agriculture 
category had 13 items. Each needs assessment item was paired with two Likert-type scales. One 
scale assessed the teachers’ perceived importance associated with the different topics (1 = Not 
Important, 2 = Slightly Important, 3 = Moderately Important, 4 = Important, 5 = Very Important), 
and the other scale evaluated their perceived knowledge on the topic (1 = I have no knowledge on 
this issue, 2 = Slightly Knowledgeable, 3 = Moderately Knowledgeable, 4 = Knowledgeable, 5 = 
Very Knowledgeable).  

 
Data Collection 
 

The contact information (i.e., teacher’s name, school affiliation, and email address) of the 
SBAE teachers was obtained using the publicly available state SBAE teacher website, 
iowaagteachers.org. The target population was sent a recruitment email asking for their 
participation in the study. The recruitment email contained information regarding the study, 
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instructions to follow if participants chose to partake in the study, and the link to the needs 
assessment instrument. Data were collected by using the online survey instrument through 
Qualtrics. All data collected was protected under Qualtrics, which is a password protected survey 
site. Researchers sent three follow-up email reminders in five-day increments to non-respondents 
(Yun & Trumbo, 2000).   

 
Data Analysis 
 

Data were analyzed by descriptive statistics through IBM’s Statistical Package for Social 
Sciences (SPSS©) for determining background characteristics pertaining to objective one. 
Objectives two and three determined the training needs for teacher preparation relating to teaching 
and classroom management and technical agriculture. The data were analyzed by mean weighted 
discrepancy scores (MWDS) for each statement. Researchers utilized McKim & Saucier’s (2011) 
Excel-Based Mean Weighted Discrepancy Score Calculator.  

 
Mean Weighted Discrepancy Score Formula  

MWDS =  (importance rating - knowledge rating) x importance rating  
  number of observations 

  
 

To account for reliability Cronbach’s alpha coefficients for the importance (α = .97) and 
knowledge (α = .97) were calculated and met the tolerable threshold level (Ary, Jacobs, & 
Sorensen, 2010). The external validity of the findings were not examined due to limitations 
associated with the attempted census of SBAE teachers in Iowa. Moreover, caution should be taken 
when attempting to generalize these findings to any other population.  

 
Findings 

 
 The first objective sought to determine the background characteristics of Iowa SBAE 
teachers regarding their professional development and in-service training. The SBAE teachers 
indicated their primary sources of professional development were agricultural teachers’ association 
workshops (n = 100, 68.03%), school in-service events (n = 99, 67.35%), university workshops (n 
= 45, 30.61%), professional organization workshops (n = 37, 25.17%), and graduate coursework (n 
= 4, 2.72%; see Table 1). 
 
Table 1 
 
Background Characteristics of Iowa SBAE Teachers Regarding Involvement in Previous 
Professional Development  
 
Characteristic f % 
Primary Source(s) of Professional Development (n = 147)   

Agricultural teachers association workshops 100 68.03 
School in-service events 99 67.35 
University workshops 45 30.61 
Professional organization workshops 37 25.17 
Graduate coursework  4 2.72 

CASE Certifications (n = 146)   
Introduction to Agricultural, Food, and Natural Resources 
(AFNR) 

95 65.07 
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Principles of Ag Science-Animal (ASA) 51 34.93 
Table 1 

Background Characteristics of Iowa SBAE Teachers Regarding Involvement in Previous 
Professional Development Continued… 

Principles of Ag Science-Plant (ASP) 49 33.56 
Natural Resources and Ecology (NRE) 28 19.18 
Food Science and Safety (FSS) 10 6.84 
Animal and Plant Biotechnology (APB) 6 4.11 
Agricultural Power and Technology (APT) 6 4.11 
Agricultural Research and Development (ARD) 2 1.37 
Environmental Science Issues (ESI) 2 1.37 

The Iowa SBAE teachers reported a large involvement with the Curriculum for 
Agricultural Science Education (CASE) to further their professional development. In fact, of the 
146 SBAE teachers who responded to this item, only 38 (26.03%) teachers reported having no 
CASE certifications. The largest number of Iowa SBAE teachers had attained these CASE 
certifications: Introduction to Agricultural, Food, and Natural Resources (AFNR; n = 95, 65.07%), 
Principles of Ag Science-Animal (ASA; n = 51, 34.93%), Principles of Ag Science-Plant (ASP; n 
= 49, 33.56%), and Natural Resources and Ecology (NRE; n = 28, 19.18%). 

The second objective was to assess the SBAE teachers’ professional development needs 
regarding teaching and classroom management. Of the 20 teaching and classroom management 
items presented to the teachers, only one item, “conducting parent/teacher conferences” (MWDS = 
-0.03), was identified as not needing professional development. “Motivating students to learn”
(MWDS = 4.32), “teaching in land laboratory” (MWDS = 3.97), “proper implementation of
Individualized Education Program (IEP) for students with disabilities” (MWDS = 3.97), “teaching
students decision-making skills” (MWDS = 3.96), and “developing performance-based assessment
instruments” (MWDS = 3.96) were the top five teaching and classroom management items that the
SBAE teachers expressed the highest perceived levels of professional development needs. Aside
from the top five items with the highest MWDS, and the item which teachers indicated the lack of
training need, the remaining 14 items had MWDS which ranged from 2.10 to 3.84—signifying the
need for further professional development in these areas (see Table 2).

Table 2 

In-service SBAE Teachers’ Perceived Professional Development Needs Related to Teaching 
and Classroom Management, Using the Borich Needs Assessment Model  

Item n MWDS 
Motivating students to learn. 147 4.32 
Teaching in land laboratory. 147 3.97 
Proper implementation of IEPs for students with disabilities. 146 3.97 
Teaching students decision-making skills. 147 3.96 
Developing performance-based assessment instruments. 146 3.96 
Teaching students problem-solving skills. 147 3.84 
Proper supervision of students to ensure safety. 147 3.58 
Managing student behavior problems. 147 3.53 
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Assessing and evaluating student performance. 146 3.28 
Table 2 

In-service SBAE Teachers’ Perceived Professional Development Needs Related to Teaching 
and Classroom Management, Using the Borich Needs Assessment Model  

Determining the content that should be taught in specific courses. 147 3.27 
Providing career exploration activities in the agricultural education. 147 3.21 
Using technology in teaching. 147 3.14 
Developing a variety of agricultural curriculum. 147 2.96 
Teaching in an agricultural mechanics laboratory. 145 2.93 
Organizing and supervising a teaching laboratory. 147 2.89 
Developing articulation agreements with local community colleges. 147 2.79 
Teaching in a horticulture/greenhouse facility. 146 2.62 
Locating and selecting student references and materials. 146 2.16 
Providing guidance to students interested in post-secondary 
education. 

147 2.10 

Conducting parent/teacher conferences. 146 -0.03
Note. MWDS = Mean Weighted Discrepancy Score. Importance Scale: 1 = Not Important, 2 = 
Slightly Important, 3 = Moderately Important, 4 = Important, 5 = Very Important. Knowledge 
Scale: 1 = I have no knowledge on this issue, 2 = Slightly Knowledgeable, 3 = Moderately 
Knowledgeable, 4 = Knowledgeable, 5 = Very Knowledgeable. 

The third research objective sought to determine the professional development needs of 
Iowa SBAE teachers related to technical agriculture. Teachers reported some level of professional 
development needs for all items included in the technical agriculture category. The five items with 
the highest perceived training needs were “teaching knowledge and skills in biotechnology” 
(MWDS = 5.24), “integrating current advances in agriculture technology into the curriculum” 
(MWDS = 4.70), “teaching knowledge and skills in agribusiness” (MWDS = 4.01), “teaching about 
public issues regarding agriculture” (MWDS = 4.00), and “teaching knowledge and skills in 
agricultural mechanics” (MWDS = 3.83; see Table 3). 

Table 3 

In-service SBAE Teachers’ Perceived Training Needs Related to Technical Agriculture, Using 
the Borich Needs Assessment Model  

Item n MWDS 
Teaching knowledge and skills in biotechnology. 145 5.24 
Integrating current advances in agriculture technology into the 
curriculum. 

145 4.70 

Teaching knowledge and skills in agribusiness. 145 4.01 
Teaching about public issues regarding agriculture. 145 4.00 
Teaching knowledge and skills in agricultural mechanics. 143 3.83 
Teaching knowledge and skills in agronomy. 145 3.57 
Teaching knowledge and skills in natural resources. 145 3.08 
Teaching knowledge and skills in horticulture. 145 2.62 
Teaching knowledge and skills in the animal sciences. 145 1.53 
Note. MWDS = Mean Weighted Discrepancy Score. Importance Scale: 1 = Not Important, 2 = 
Slightly Important, 3 = Moderately Important, 4 = Important, 5 = Very Important. Knowledge 
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Scale: 1 = I have no knowledge on this issue, 2 = Slightly Knowledgeable, 3 = Moderately 
Knowledgeable, 4 = Knowledgeable, 5 = Very Knowledgeable. 

 
 Conversely, the technical agriculture items with the lowest reported levels of training needs 
were associated with teaching knowledge and skills in horticulture (MWDS = 2.62) and animal 
sciences (MWDS = 1.53).  
 

Conclusions, Implications, and Recommendations 
 

The purpose of this study was to evaluate the professional development needs of Iowa 
school-based agricultural education teachers related to teaching, classroom management, and 
technical agriculture. The SBAE teachers reported using many sources of professional development 
to bolster their effectiveness as teachers. Workshops, offered by the agricultural teachers' 
association, university, and professional organization, and school-based workshops were the 
sources of professional development most commonly attended by the teachers in this study. A 
majority of respondents reported that they had previously completed CASE Institutes. Introduction 
to Agricultural, Food, and Natural Resources (AFNR), Principles of Ag Science-Animal (ASA), 
and Principles of Ag Science-Plant (ASP) were the CASE Institutes which the teachers reported 
the highest frequency of certifications.   

 
The SBAE teachers’ engagement in professional development might imply that they are 

motivated to enhance their knowledge of content related to agricultural education. According to 
Hatano (1988), an individual’s motivation to expand their understanding of a given content area 
serves as a precursor to developing adaptive expertise. Aside from building their content area 
knowledge, the teachers also engaged in professional development activities which potentially 
enhanced their pedagogical knowledge. For example, the teachers who participated in CASE 
Institutes (n = 108, 74%) received content-specific (e.g., AFNR, ASA, APT, etc.) and pedagogical-
based training. The CASE Institute sessions “provide teachers important background related to the 
pedagogy used in CASE curricula and practice teaching various lessons to prepare them for 
classroom instruction” (The National Council for Agricultural Education, 2016, p. 5). Hammerness 
et al. (2005) noted that beginning teachers struggle to use content and pedagogical knowledge—
hindering their ability to develop as teachers and adaptive experts. The two-pronged nature (i.e., 
content and pedagogy) of the CASE training provides a holistic professional development 
experience.  

 
The content focus of the professional development the teachers chose to engage in provides 

some insight on their self-perceived needs. The SBAE teachers’ self-diagnosis of their training 
needs accounts for the self-directedness of these adult learners. This study provides a broad view 
on the types of professional development the teachers chose to engage in, yet the scope of the study 
failed to inquire about variables which motivated teachers to participate in professional 
development events. In future studies, the teachers’ intrinsic motivations (e.g. personal desire to 
gain knowledge related to their content area) and extrinsic motivations (e.g., professional 
development hours for teacher certification) related to professional development should be 
explored. Further exploration of teachers’ motivations to participate in various professional 
development events would help to identify if the teachers possess expertise in efficiency, 
innovation, or both (i.e., adaptive expertise).  

 
The self-perceived training needs of the SBAE teachers, associated with teaching and 

classroom management, aligned with previous findings on the professional development needs of 
SBAE teachers in other states. Motivating students to learn, proper implementation of 
Individualized Education Program (IEP) for students with disabilities, teaching students in a 
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laboratory setting (Clemons, Heidenrich, & Linder, 2018; Garton & Chung, 1996, 1997; Joerger, 
2002; Layfield & Dobbins, 2002; Sorensen et al., 2014), developing performance-based assessment 
instruments (Clemons et al., 2018; Garton & Chung, 1996, 1997; Joerger, 2002; Layfield & 
Dobbins, 2002), and teaching students decision-making skills (Garton & Chung, 1996, 1997; 
Joerger, 2002; Layfield & Dobbins, 2002) were the items which had the highest MWDS which 
coincide with previously expressed needs of SBAE teachers.  

 
The teachers’ self-perceived training needs related to classroom management and teaching 

issues (e.g., motivating students to learn, implementing IEPs, and teaching decision making skills, 
etc.) signify that the teachers’ professional development needs are not limited to content knowledge 
training. Based on the tenets of andragogy, self-directed learners desire to determine their own 
learning needs and personally plan learning experiences to bolster their abilities. Therefore, SBAE 
teachers should have the freedom to select the trainings they want to attend. Various professional 
development entities (e.g., Iowa Association of Agricultural Educators) and university personnel 
(e.g., teacher educators specializing in agricultural education and special education) can assist in 
providing further training to these SBAE teachers. 

 
For professional development to be engaging and successful, the professional development 

event needs to ensure it is correct for the audience, the duration time is adequate to allow for 
engagement, and there is room for participation (Birman, Desiomne, Porter, & Garet, 2000). 
Therefore, the professional development events should not be presenter-centered; rather, the in-
service teachers themselves should be recognized as a rich resource for learning based on their 
“growing reservoir of experience” (Knowles, 1980, p. 45). 

 
The findings of SBAE teachers’ professional development needs associated with technical 

agriculture mirrored previous findings in agricultural education research. More specifically, 
teaching knowledge and skills in biotechnology (Clemons et al., 2018), agribusiness, agricultural 
mechanics, agronomy (Clemons et al., 2018; Garton & Chung, 1997; Joerger, 2002; Layfield & 
Dobbins, 2002), integrating current advances in agriculture technology into the curriculum 
(Clemons et al., 2018; Joerger, 2002; Layfield & Dobbins, 2002), and teaching about public issues 
regarding agriculture (Garton & Chung, 1997; Joerger, 2002; Layfield & Dobbins, 2002), were the 
items with the highest reported MWDS by Iowa SBAE teachers in this study which closely aligned 
with previous findings.  

 
Duncan et al., (2006) found in-service educators struggled with integrating and utilizing 

the current agricultural technology advances into their classroom curriculum along with teaching 
biotechnology. According to Steele and Aubusson (2004), two main reasons teachers choose not to 
teach biotechnology is because (1) students perceive the subject to be too challenging and (2) 
teachers struggle to develop and provide practical applications of biotechnology content in the 
classroom. However, Steele and Aubusson (2004) indicated that teachers’ lack of knowledge 
related to biotechnology was not found to be a reason for not teaching biotechnology. Therefore, 
professional development associated with biotechnology should be focused on the delivery of 
practical biotechnology lessons.  

 
Aside from teachers’ indication of training needs related to biotechnology, agricultural 

mechanics was another technical area where teachers indicated a high need for training. The lack 
of teacher (i.e., pre-service and in-service) competency in agricultural mechanics has been 
expressed in a myriad of previous research (Burris, Robinson, & Terry, 2005; McCubbins, Wells, 
Anderson & Paulsen, 2017; Tummons, Langley, Reed, & Paul, 2017). Byrd, Anderson, Paulsen, 
and Shultz (2015) reported finding a positive correlation between agricultural mechanics courses 
completed in their teacher preparation program and perceived level of competence with agricultural 



Smalley, Hainline, and Sands  School-based Agricultural… 
 

Journal of Agricultural Education 94 Volume 60, Issue 2, 2019 

mechanics content. Specifically, Byrd et al. (2015) found that “the more courses [agricultural 
mechanics] taken the higher the self-perceived competence level of the teacher” (p. 20). The notion 
of requiring more agricultural mechanics coursework in teacher preparation programs might be a 
solution to mitigate the teachers’ knowledge gap in this subject matter, but the rise of credit 
requirements in other content areas and a lack of pre-service agricultural mechanics courses serves 
as a barrier for teacher preparation programs to provide adequate training (Burris et al., 2005).  
Burris et al. (2005) recommended that teacher preparation programs need to “develop creative and 
innovative solutions to ensure that program graduates, as well as practicing teachers, are given the 
opportunity to develop technical competencies in the field of agricultural mechanics” (p. 33). 
Periodic professional development events should be offered by professional development entities 
(e.g., Iowa agricultural teachers association, trade schools, teacher educators, industry 
representatives) to assist teachers in building their competence in agricultural mechanics.  

 
The Iowa in-service teachers reported a high need for professional development related to 

agribusiness. A need for teacher training associated with agribusiness has been expressed over the 
past decades (Clemons et al., 2018; Garton & Chung, 1997; Joerger, 2002; Layfield & Dobbins, 
2002) which implies that this is a perpetual area of need for agricultural science teachers. In 2000, 
Joerger and Andreasen sought to determine the core agribusiness standards to guide agribusiness 
curriculum development in Utah SBAE programs. The agricultural science teachers and 
agribusiness/industry representatives reported the highest levels of agreement on the importance of 
the following agribusiness standards: written and verbal skills, agricultural business and 
management computer technologies, general agricultural business, and management principles, 
record keeping procedures and practices, and basic economic principles (Joerger & Andreasen, 
2000). The agribusiness standards put forth by Joerger and Andreasen (2000) are considerably 
dated, yet they might serve as a good foundation to guide various professional development events 
in this content area. Further investigations will need to be conducted to determine the specific 
agribusiness topic which should be addressed in future trainings.  

 
The technical agriculture content areas which in-service teachers expressed the lowest level 

of training needs (e.g., teaching knowledge and skills in animal science or horticulture), were the 
same content areas which the teachers expressed high frequencies of previous training. Although 
no analysis was conducted to determine the direct impacts of training sources on teachers’ 
perceived knowledge levels, it can be implied that the SBAE teachers have previously addressed 
content specific needs in prior trainings. On the other hand, the low levels of indicated needs, and 
the indication of previous training might indicate that the teachers might choose to attend trainings 
associated with topics they already have an interest and competence in.  

 
From an immediacy of application standpoint, an implication can be made that the 

teachers’ professional development pursuits are closely aligned with the subject matter they 
currently teach. According to Knowles (1980), as a learner matures their time perspective for 
learning changes from “one of postponed application of knowledge to immediacy of application” 
(p. 45).  Future needs assessment studies of SBAE teachers should analyze the teachers’ perceived 
needs as they relate to immediacy of application. This will assist in directing the subject matter of 
future professional development events to best align with the needs of the SBAE teachers.  

 
Based on previous literature, it is also important to consider the professional life cycles of 

teachers when developing and delivering professional development events (Easterly & Myers, 
2017; Eros, 2011; Fessler & Christensen, 1992; Huberman, 1989; Smalley & Smith, 2017; 
Sorensen et al., 2014; Steffy, Wolfe, Pasch, & Enz, 2000). Eros (2011) emphasized the importance 
of “the presence of different career stages [of teachers] and to build on this knowledge to design 
stage-appropriate professional development” (p. 68). Future needs assessment studies should focus 
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on determining potential differences in the professional development needs of Iowa SBAE based 
on their current career cycle. The proposed inquiry would assist professional development entities 
(e.g., administrators, professional development coordinators, postsecondary teacher educators, etc.) 
in providing appropriate training events for teachers who identify with varying stages of the 
professional life cycle.  
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 Preservice Teacher Perceptions of the Role of an 
Agriculture Teacher during Their Early Field Experience 
 
Scott W. Smalley1 and Bryan D. Rank2 
 

Abstract 
  

School-based agriculture teachers (SBAE) hold many roles inside and outside of the school. Identifying 
and understanding the many roles an agriculture teacher may have in their career is an important part of 
an early field experience (EFE). In this study, EFE students (n = 18) submitted written reflections focused 
on the role of an agriculture teacher. Open coding of the preservice teacher reflections revealed five themes 
including work-life balance, public relations, role of an FFA advisor, student success, and school 
responsibilities. Codes within these five themes indicate a student-centered approach among agriculture 
teachers. Additionally, EFE students described many school responsibilities outside of the agriculture 
program that may contribute to a work-life imbalance among agriculture teachers. It is recommended that 
teacher education programs have current practicing teachers be engaged as part of the preparation process 
for pre-service students to learn about agriculture teacher roles. Consideration needs to be taken when 
selecting EFE sites to ensure students are receiving a quality experience, which reinforces the teacher 
preparation program objectives. 
  
Keywords: early field experience; pre-service teachers; teacher roles 
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Introduction 
 

In addition to classroom instruction, agriculture teachers fill numerous roles within and outside of 
the school (Talbert, Vaughn, Croom, & Lee, 2014).  Talbert and his colleagues (2014) identified 10 major 
roles and responsibilities of school-based agricultural educators. The 10 roles and responsibilities include 
(a) being a school team member, (b) planning and developing a program, (c) preparing to teach class, (d) 
delivering instruction, (e) evaluating student progress, (f) advising student organizations, (g) supervising 
student experiences, (h) relating to the public, and (i) lifestyle (Talbert et al., 2014). Beyond these 10 major 
roles, agricultural teachers are constantly obtaining more responsibilities with their position (Sorensen & 
McKim, 2014). 

 
 Torres, Ulmer, and Aschenbrener (2008) concluded successful school-based agricultural 

education (SBAE) programs require agriculture teachers to fill broader roles and responsibilities beyond 
planning and teaching. Although time dedicated to planning, teaching, and administrative tasks remain 
constant, seasonal activities such as FFA and CDE preparation demand additional time from agriculture 
teachers (Torres, et al., 2008; Murray, Flowers, Croom, & Wilson, 2011; Sorensen, McKim, Velez, 2017). 
The added responsibility of FFA, Supervised Agricultural Experiences (SAE) and classroom duties create 
a work week longer than 40 hours for most teachers (Murray et al., 2011). According to Burris and Keller 
(2008), teachers perceive necessary and varying competencies to include classroom teaching methods, 
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maintaining a classroom environment for a lab class, advising FFA members, working with parents, and 
assessing student learning.   
 

Robinson, Kelsey, and Terry (2013) found students have a limited understanding of effective 
agriculture teachers’ roles when they enter a teacher preparation program. However, preservice teachers 
enter teacher education programs with strong preconceived notions regarding effective teaching (Robinson 
et al. 2013). According to Rosenshine and Furst (1971), effective teachers need to have clarity; variability; 
enthusiasm and be task-oriented. “Therefore, instructors should consider a wider variety of early field 
experiences that challenge their beliefs about teaching,” (Robinson et al. 2013, p. 136). 

 
Early field experiences (EFE) are meant to provide future educators opportunities to familiarize 

themselves with teaching and decrease anxiety prior to entering the teaching profession (Scherer, 1979). 
Guyton and Byrd (2000) indicated an EFE includes any school experience that occurs prior to student 
teaching. A well-developed EFE experience allows a preservice student to experience what it means to 
begin thinking as a teacher (Carter & Anders, 1996). Potentially, the most significant attribute of an EFE is 
to provide opportunities to observe a practicing teacher (Smalley & Retallick, 2012). Smalley and Retallick 
(2012) outlined, at minimum, EFEs need to provide a clear purpose and activities that can be documented. 
Knowles and Cole (1996) shared that the EFE learning process allows the teacher to be better prepared as 
a critical thinker and problem solver.  
   

Throughout an EFE, students often seek to understand the role of an agricultural educator as they 
explore opportunities to enter the profession. Darling-Hammond (1999) found 30% of in-service teachers 
leave the profession within the first five years. In addition, Johnson (2004) found the attrition rate of in-
service teachers leaving the profession to be as high as 50%. Being able to develop a balance between work 
and family roles is a challenging task for agriculture teachers (Crutchfield, Ritz, & Burris, 2013). With 
agriculture teachers spending many hours at work, it leaves little time for other roles (Lawver, 2007). 
   

The American Association for Agricultural Education’s (AAAE) National Research Agenda 
Research Priority 5 focuses on efficient and effective agricultural education programs (Roberts, Harder, & 
Brashears, 2016). AAAE’s Research Priority 5 contains suggestions for agriculture teacher preparation 
including the structure of field-based experiences, an emphasis on cultural diversity, as well as technical 
abilities of preservice teachers to contribute the effectiveness of agricultural education programs (Thoron, 
Myers, & Barrick, 2016). Considering the depth and breadth of the roles and responsibilities of an 
agriculture teacher, a need exists to identify and assess how preservice teacher education students perceive 
agricultural education teacher roles during the students’ EFE placement. 
 

Conceptual Framework 
 

This study’s conceptual framework is Retallick and Miller’s (2010) structure and content model of 
EFE in teacher education (Figure 1). The EFE model consists of four major components, including 
foundation, organization, implementation, and assessment. The foundation component includes teacher 
education standards and a conceptual framework, which explains the basis for EFE. Organization includes 
documents, placement, and experiences that can be embedded or stand-alone.  Implementation includes (a) 
interaction among EFE participants, university supervisors, cooperating teachers, and peers; (b) orientation 
to EFE outcomes and learning strategies; (c) outcomes; and (d) learning strategies necessary to accomplish 
the outcomes. The model also includes learner-centered, as well as programmatic assessment. 
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Figure 1. From “Teacher preparation in career and technical education: A model for developing and 
researching early field experiences” by Retallick and Miller, 2010, Journal of Career and Technical 
Education, 25(1), 62–75. Reprinted with permission. 
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Outcomes is one area of focus within the implementation component of the EFE model. This area 
provides students with authentic learning, which should take place early and often (Retallick & Miller, 
2010).  One initial outcome for an EFE focuses on career exploration (McIntyre, 1983). Oftentimes students 
have gained exposure in the exploration phase, which has allowed them to gain additional experience. The 
additional EFE provides preservice students an opportunity to gain real-world experiences in the classroom. 
This opportunity allows a student to develop and transition towards becoming a teacher (Knowles & Cole, 
1996). Additionally, experiences provided to students will allow them to expand their knowledge of career 
opportunities. The specific outcome from the EFE model addressed in this study was career exploration. 

 
Miller and Wilson (2010) identified examples of career awareness and exploratory experiences. 

The examples of career awareness and exploratory experiences included a list of  an agriculture teacher’s 
daily tasks, observing the roles of an agriculture teacher, reviewing the school organization and operations, 
comparing demographic characteristics of students in the program versus the school, determining the focus 
of the agriculture program, analyzing the views of the program, listing instructional resources, describing 
professional concerns of teachers, assisting in daily classroom routines, team teaching a lesson, assisting in 
supervising learning activities, and maintaining a daily journal of reflections. Shippy (1981) identified 10 
competency categories, which included program planning, development, and evaluation; planning of 
instruction; execution of instruction; evaluation of instruction; student vocational organizations; supervised 
occupational experience; management; guidance; school community relations; and professional roles and 
development. Learning to become an effective teacher through experiences and exploration is envisioned 
as a continuum of professional experiences that has been depicted as a complex, life-long process (National 
Research Council, 2000).  
  

Purpose and Objectives 
 

In this study, preservice students explored what it means to be an agricultural educator. The purpose 
of this study was to identify EFE students’ perceptions of agricultural teacher’s roles based on reflective 
journaling. Specific research objectives were: 

 
1. Identify themes based on the perception of EFE students regarding agriculture teaching roles. 
2. Describe how EFE students make meaning of a SBAE teacher’s role. 

  
Methods 

 
The participants in this qualitative study were enrolled in an (EFE) course (n=18). This course is 

one of the first opportunities for agricultural teacher education students to observe a School-Based 
Agriculture Education (SBAE) classroom. The students in this study included 13 female and five male 
students.   Fourteen participants were sophomore and four junior level students. The [COURSE] is an 
academic credit course in agricultural teacher education consisting of field placement in a SBAE program. 
The course included 40 hours of observation, completing reflections on 10 required observations, as well 
as required daily reflections submitted as a portfolio. One of the required observation reflections included 
a focus on the agricultural teacher's role.  

 
All students participating in this course had been enrolled in a SBAE program. Pre-service students 

were required to: observe at a school they had not attended, with an agricultural education teacher that had 
not taught them, and with a teacher who had more than two years of teaching experience.  Students were 
encouraged to observe in a school different than their SBAE experience. For example, students who had 
attended small rural schools were encouraged to observe agriculture teachers in larger school districts. 
   
 To investigate the objectives in this study, the required observation of the agricultural teacher’s role 
were open-coded and categorized as emerging themes. A basic qualitative approach was utilized for this 
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study as defined by Merriam (2009). Merriam contended that basic qualitative studies are the “most 
common form of qualitative research found in education” (2009, p. 23). To promote trustworthiness of 
results, the researchers employed established qualitative methods. In this study, the researchers used 
dialogue and written statements to identify and articulate potential biases and assumptions related to the 
research (Merriam, 2009), and determined it was appropriate to move forward with the examination of this 
topic. 
   

As reflections were reviewed, responses were open-coded by each individual researcher. The codes 
identified were compared and a master list of codes was created (Merriam, 2009). These codes were 
grouped using axial coding, categorized systematically, and informed by the study’s purpose (Merriam, 
2009). Student reflections were re-read, and categories refined, revised, and consolidated as analysis 
continued. Finally, primary categories or themes were named. The findings were cautiously analyzed, and 
statements were contemplated before being subjected in the final draft. Trustworthiness and reliability of 
data were established through a research log and peer review of data analysis (Merriam, 2009). 
   

Bracketing is an important step in qualitative research, which strengthens the trustworthiness of the 
study (Merriam, 2009). It is essential that researchers acknowledge personal experience to identify any 
biases or pre-dispositions (Merriam, 2009). Both researchers in this study have taught SBAE in a public-
school setting and are currently higher education educators. One researcher was directly involved with EFE 
students while serving as the [UNIVERSITY] teacher education coordinator. The other researcher served 
as the instructor for the course. Credibility was enhanced by peer debriefings and coder review throughout 
the study (Guba & Lincoln, 1989). 
  

Results 
 

  The undergraduate students who took part in the early field-based experience course in the fall 
2016 and spring 2017 semesters (n=18), and a majority were college sophomore females. Through 
qualitative analysis, five main themes emerged from this study:  work-life balance, public relations, role of 
an FFA advisor, success of the student, and school responsibilities. 
  
Work-Life Balance 
 

Reflections completed by the students described wanting to have a balance in their life between 
work and family. One area that students focused on within the work-life balance theme was the issue of 
time. One student wrote, “The one thing that stood out to me the most was how much time TEACHER put 
into his program.” Another student wrote, “I want the best for them [students] but I cannot sacrifice my 
well-being, family life, and leisure time to them either and need to maintain a balance.” Students also 
observed teachers being involved in activities outside of school and wrote, “One thing about these teachers 
is that they care very deeply about their families and have many other activities and places to be outside of 
school.” Another student added, “TEACHER day began at 7:30 a.m., and nearly went to 6 p.m. each night 
leading up to District and State FFA contests, yet the professional relationships that he maintained with so 
many simply amazed me.” 
 
Public Relations 

 
Students realized the deep connection an agricultural education teacher has to the community while 

participating in their EFE experience. A student wrote, “I believe teachers are a public relations agent to 
the community because they talk to the parents on a more frequent basis than most other school officials.” 
Another student indicated, “[TEACHER] connects to the community in multiple ways, but one of the ways 
that I was able to see firsthand was him bringing in agricultural industry professionals to speak to both Ag 
Business and Ag Careers classes each Friday.” Another student viewed public relations as, “Teachers 
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directly shape the community through serving as community role models and helping cultivate young 
individuals who are successful and respectable members of the community and the society as an entirety.” 
 
FFA Advisor Responsibilities 

 
Students viewed the role of the advisor as, “It is their job to make sure they [students] get engaged 

and prepare themselves for their future.” Another student viewed the role of the advisor as, “To supervise 
chapter activities year-round, inform prospective students and parents about FFA, instruct students in 
leadership and personal development, and build school culture…” A second student indicated, “The FFA 
schedule depends on the time of year and how involved the students were in a particular chapter.” 

 
  Students also viewed the FFA advisor responsibilities outside of the school, such as coordinating 
events at the local county fair.   “He helps coordinate events for the youth in the community and really puts 
a lot of time making sure things run smoothly.” Another student indicated, “While this does not mean they 
care about teaching or their students any less, they will not be found in their classrooms doing a whole lot 
of extra work after 3:30. I think this is okay for someone who has been teaching for a fair number of years.” 
 
Student Success 
 

The theme that focused on the success of students was evident in two similar yet different ways. 
Some of the study’s participants described student success as learning the information presented by the 
agriculture teacher, while other participants related stories of the agriculture teachers mentoring students. 

 
One EFE student described the role of the agriculture teacher as providing support and 

encouragement to students. Although this student identified encouragement within the context of homework 
or other concerns the student may have. If a student comes to them with  worry regarding a homework 
assignment or anything else, it is the teacher's job to provide the extra support and encouragement so that 
the student is truly reaching their optimal potential in every situation. 
EFE students also described encouraging students to have new experiences. For example, “[Teacher] was 
always trying to encourage students to participate in FFA events even if they have never done it before.” 

 
Other EFE students described being aware of students’ environment and challenges. For example, 

“Teachers need to be aware of their surroundings and the challenges that their students might be facing.” 
Similarly, another participant described supporting students as they face challenges. “Teachers must also 
fill the role of being a mediator and supporter when issues and challenges like this present themselves.” 

 
EFE students also described agriculture teachers as being role models as contributing to student 

success. For example, one EFE student mentioned, “[Teacher] is a role model for all his students and has 
to present himself professionally to his students and the public.”  Another EFE student described their 
cooperating teacher’s perception of being a role model, “[Teacher] had told me that he believes the first 
role of the teacher is to build trust among the students and himself.” 

 
In addition to broadly connecting with and encouraging students, some EFE students identified 

specific mentoring relationships with individual students. One EFE student described the individual focus 
of her cooperating teacher as “my teacher goes above and beyond and cares about the success of their 
students by ensuring they are successful in and outside of the classroom as she works with them one on 
one.” Another area in which [Teacher] interacted with her students was in ‘counseling’ them and, “They 
[students] often went to her after school and scheduled meetings with her to hear her opinion and advice 
regarding school, Supervised Agricultural Experiences, and life in general.” Another EFE student described 
a specific interaction she witnessed, “While I was there multiple students asked [teacher] to write a 
reference letter.” 
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School Responsibilities 

 
Planning and delivering instruction were an important part of the agriculture teachers’ role 

according to EFE students. One student commented, “I would say first and foremost a teacher is a person 
who delivers valuable information to his/her students in a professional manner.” Another student stated, 
“Both of the agricultural teachers are responsible to create lesson plans for all of their classes and stay up 
to par maintaining those classes and their schedules.”. Additionally, agriculture teachers may be responsible 
for planning and instruction in other subjects. One student commented, “He is also the industrial tech 
teacher, in addition to teaching agriculture.” Another student also described professional development 
within the role of an agriculture teacher. This student stated, “I knew that teachers were expected to attend 
professional development, but I wasn't sure how often.” 
   

EFE students observed teachers performing duties within the school that were not directly related 
to instruction or planning for the courses they taught. For example, “They also have duties such as 
lunchroom and bus duty, supervise students, and coaching.” Supervising lunch appeared to be a common 
responsibility that was observed among agriculture teachers. One student stated, “She also supervised lunch 
every three weeks to ensure that students were following school rules, were safe, and did not leave huge 
messes at their tables.” Another student mentioned, “[Teacher] talked about being on lunch duty and how 
it is a cycle between the teachers.” 
   

The school responsibilities of agriculture teachers may also include coaching or sponsoring clubs 
and organizations. One student stated, “[Teacher] serves as an FFA advisor, as well as a wrestling coach. 
In addition to this, he is a senior advisor, [School] Ambassador advisor, National Honor Society advisor, 
serves on the intervention team, and is a commentator for the various sporting events. Another EFE student 
mentioned that the agriculture teacher they observed, “Is the leader of the National Honor Society Sponsor, 
which means he is in charge of the honor students and taking them to on different trips.” 
  

Discussion, Recommendation, and Implications 
 

The purpose of the study was to identify themes that emerged from EFE student reflections focused 
on a specific observation. The intent was not to generalize the results to all preservice students, but rather 
to describe the population of students who took part in this EFE. Caution should be taken to not generalize 
the results to broader populations. 

 
  Talbert et al. (2014) identified preparing to teach class and delivering instruction as two major roles 
of an agriculture teacher. However, these EFE students did not discuss specific lessons or content that was 
taught during their observation. Rather, the EFE students focused on describing how the agriculture teacher 
encouraged the students to be more engaged in the complete SBAE program, as well as agriculture teachers 
encouraging the personal growth of their students. However, the EFE students did not specifically define 
what they considered to be student success. College and career readiness is one measure of student success 
that could be purposefully included within agriculture teacher preparation programs. College and career 
readiness may provide preservice teachers a framework to define student success. EFE students appear to 
have observed a student-centered focus as a common trait among agriculture teachers. The descriptions 
students included that were coded as the student success theme, identify both a focus on student success, as 
well as individual student success as being a focus of the cooperating agriculture teachers that were 
observed during the early field experience. 
 

Career exploration was the desired outcome of the student’s EFE to provide skill development and 
application of knowledge (Retallick and Miller, 2010). Students experiences within this EFE provided them 
exposure to the roles of a teacher, which extends beyond classroom teaching. The roles highlighted by the 
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students provided exposure to real-world experiences and allowed students to begin the transition to a 
teaching role (Knowles & Cole, 1996). 

 
  The FFA advisor responsibility theme was like the student success theme in that EFE students 
identified student engagement, as well as preparing students for the future within the context of FFA as the 
advisor’s responsibility. Additionally, the role of the advisor included supervising chapter activities and 
coordinating events for FFA, as well as the school and community. Torres, et al. (2008) noted seasonal 
differences in FFA and CDE preparation, but no notable differences were specifically identified among 
these EFE students. This is consistent with research from Robinson, et al. (2013) who found EFE students 
have a limited understanding of the depth and breadth of an agriculture teacher. 
   

Talbert, et al. (2014) identified being a school team member as a role and responsibility of a school-
based agriculture teacher. EFE students observed school responsibilities, which included planning and 
teaching agricultural courses, as well as additional responsibilities agriculture teachers had within the 
school. These additional responsibilities, beyond agricultural course preparation, included lunch and bus 
duty, coaching, advising other clubs, and professional development. School duty rotations and professional 
development are common responsibilities teachers may have regardless of the subject they teach. However, 
it was noted that additional responsibilities were described by some EFE students such as coaching 
wrestling or advising the National Honor Society.  
  

Additional research should be conducted to identify the reason agriculture teachers take on 
additional coaching or advising duties beyond the scope of the SBAE program, and if these additional 
responsibilities contribute to an even greater lack of work-life balance among agriculture teachers. It is 
possible that additional coaching or advising responsibilities may contribute to teacher attrition related to 
work-life balance even if the agriculture teacher accepts additional responsibilities voluntarily. 
   

The findings of this study are limited to the study participants but can provide some insight on 
student’s perceptions of EFE observations. Teacher educators need to be purposeful in building on initial 
coursework through their EFE. Further recommendations suggest that preservice students become involved 
in additional experiences after the completion of their EFE, such as volunteering in the classroom, judging 
events, and assisting at county fairs to further develop their understanding of the role of an agriculture 
teacher. Additionally, it is recommended that teacher education programs have current practicing teachers, 
or a panel of teachers serve as guest lecturers to focus on the many roles of an agriculture teacher. 
Consideration needs to be taken when selecting EFE sites to ensure the student is receiving a quality 
experience that reinforces the objectives of the teacher preparation program. Future research is also 
recommended to compare student perceptions from their EFE and student teaching experience. 
Additionally, comparisons could be made with early career teachers as they begin their professional career.  
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Examining the Reasons Agricultural Education Teaching 
Graduates Choose to Enter, Leave, or Stay in the Teaching 
Profession 
 
Ethan A. Igo1 and Dustin K. Perry2 
 

Abstract 
 

With half of all school-based agricultural education teachers leaving the profession within their first six 
years, the need is greater than ever for post-secondary graduates to enter and stay in the profession. This 
study explored potential influencers on graduates’ career decisions, focusing on identifying potential 
reasons they chose to not enter, leave, or stay in the profession. The target population was Montana State 
University Agricultural Education Teaching graduates who completed their degree program between May 
2005 and May 2016 (N = 58). Respondents’ post-graduation career paths fell into five pre-determined 
groups, which were then narrowed into three broader groups: never entered, leavers, and currently 
teaching. Similar to previous research, competitive salaries outside education, being recruited for another 
position, and an inadequate work-life balance emerged as the largest factors in respondents’ decisions to 
not enter the profession. Somewhat contradictory, adequate work-life balance; stable contracts with a 
competitive salary; and positive student, school, and community connections emerged as top reasons to 
remain in the profession. Since the most common reasons for not entering/leaving the profession revolved 
around careers outside of education, primarily the salaries of those positions, it is recommended that 
stakeholders explore alternative methods of providing supplemental funding for these salaried positions.  
 
 Keywords: career decisions; leavers; retention 
 

Introduction 
 

 There is a well-documented need for agricultural education teachers across the United States 
(Foster, Lawver, & Smith, 2017; Kantrovich, 2010; Myers, Dyer, & Washburn, 2010). Public school 
districts struggle to fill positions, and university agricultural education teacher-preparation programs deal 
with a perceived lack of interest in the profession. Agricultural education stakeholders need current, 
accurate estimates of the supply and demand for agricultural education teachers in order to inform 
meaningful policy decisions at all levels (Kantrovich, 2010). Teacher educators, agricultural education 
organizations, and state agricultural education staff also need these data for recruitment efforts (Foster et 
al., 2017). 
 

Literature Review 
 

 Whether school-based agricultural education (SBAE) teachers are relevant, applicable, or 
important in the current school system is an issue of ongoing debate. In a world where science and business 
have expanded research into food, fiber, and natural resources, SBAE teachers are needed not only to 
educate students “about” agriculture but also “in” agriculture (Mercier, 2015; Vaughn, 1999). SBAE 
programs reach beyond secondary classrooms and laboratory environments and enter the surrounding 
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communities as SBAE students eventually transition into active community members (Mercier, 2015; 
Vaughn, 1999). Having a community of informed consumers and producers is essential in creating an 
agriculturally literate society (Mercier, 2015). In addition to becoming more agriculturally literate, there 
are positive relationships between student involvement in SBAE programs and state standardized test scores 
(Chiasson & Burnett, 2001), school and community engagement (Balschwield & Talbert, 2001), and the 
likelihood of attending a two- or four-year college (Balschweid & Talbert, 2001). 
 
 Nationwide, 7,775 agricultural education programs employ 11,558 teachers (Foster et al., 2017). 
In 2016, 66 full-time vacancies existed, and 245 alternatively certified teachers were hired to fill positions 
(Foster et al., 2017). Additionally, 175 new positions and 149 new programs were created (Foster et al., 
2017). With half of all SBAE teachers leaving the profession within their first six years (Clark, Kelsey, & 
Brown, 2014), the need is greater than ever for agricultural education majors to enter the profession and 
build a career within it. 
 
 Understanding why agricultural education teachers leave the profession is necessary to combat the 
national shortage. Current and former teachers are generally satisfied with their teaching positions. 
However, agricultural education teachers are not opposed to leaving the profession, often citing retirements 
and family commitments (Lemons, Brashear, Burris, Meyers & Price, 2015; Tippens, Ricketts, Morgan, 
Navarro, & Flanders, 2013). Additional research has shown that agricultural education teachers often leave 
the profession due to job burnout (Tippens et al., 2013). Similarly, Lemons et al. (2015) recognized four 
emergent themes related to former secondary agriculture teachers’ reasons for leaving the profession: (1) 
alternative opportunities, (2) unattainable exterior expectations, (3) occupational burdens, and (4) 
interpersonal relationships.   

 
Foster et al. (2017) provided a comprehensive annual report on the supply and demand of 

agricultural education teachers and found that 74% of program completers across the United States intended 
to enter SBAE programs. This support’s Kantrovich’s (2010) findings that approximately 30% of program 
completers chose not to teach. To address the shortage and further explore career decision-making, the 
agricultural education profession has begun examining pre-service teachers’ perceptions of teaching as a 
career. 
  

By identifying pre-service teachers’ concerns about becoming career educators, teacher educators 
can better address these concerns through teacher preparation programs (Paulsen, Anderson, & Tweeten, 
2015; Roberts, Greiman, Murphy, Ricketts, Harlin, & Briers, 2009; Roberts, Harlin & Briers, 2009). Pre-
service teachers have repeatedly described working conditions, self-efficacy, classroom management, and 
lack of support as career concerns (Fritz & Miller, 2003; Knobloch & Whittington, 2002; Paulsen et al., 
2015). The student teaching experience is portrayed as a “critical period” in the development of teacher 
candidates (Edgar, Roberts & Murphy, 2011) and may be a challenging time for pre-service teachers 
(Knobloch & Whittington, 2002). Upon entering and completing student teaching, teaching intentions 
display either very little or no change (Roberts, Greiman, et al., 2009; Roberts, Harlin, et al., 2009). 
Addressing the concerns of pre-service teachers before they begin student teaching is essential in guiding 
students into careers as agricultural educators, and addressing the needs of beginning teachers entering the 
profession is vital to retaining them. Teachers’ needs may also change based on their career state and 
experiences (Kahler, 1974). Identifying and addressing the needs of teachers in different career phases may 
support career longevity (Sorensen, Lambert, & McKim, 2014; Touchstone, 2015).  
  

Specifically, induction-level agriculture teachers have indicated many areas where they need 
assistance, including in classroom management (Garton & Chung, 1996; Mundt & Connors, 1999; Myers 
et al., 2005; Touchstone, 2015), planning FFA events and activities (Garton & Chung, 1996; Myers et al., 
2005; Touchstone, 2015), utilizing an advisory committee (Myers et al., 2010; Sorensen et al., 2014; 
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Touchstone, 2015), incorporating other content areas (Haynes & Stripling, 2014), and recruitment (Myers 
et al., 2005; Touchstone, 2015). 

 
 In contrast to the needs of the induction-phase teacher, whose needs are largely related to classroom 
management skills and competencies (Sorensen et al., 2014), teachers with five or more years of experience 
have several noticeably different perceived needs. In particular, non-induction-phase teachers perceived 
work/life balance, organizational skills, time management, and stress management as their most important 
perceived needs (Sorensen et al., 2014). Understanding teacher’s needs is paramount to examining their 
career decisions. Using established theoretical frameworks that cater to the career decisions of teachers 
allows for more in-depth examinations of these reasons. 
 

Theoretical Framework 
 

 Bandura’s (1977) Social Learning Theory (SLT) was used for this study as a means of explaining 
factors associated with an individual’s decisions to not enter, stay in, or leave the teaching profession. 
Bandura’s SLT posits that learning and decision-making are largely cognitive processes that often take 
place in a social setting or context, and primarily occur through either an individual’s observation or by 
direct instruction. Additionally, learning and decision-making can occur through the observation of 
potential rewards or punishments because of actions performed by the individual. Bandura contends that 
human behavior is  constant interaction among cognitive, behavioral, and environmental influencers. These 
three elements are reciprocal in nature, in that each one causes the others as opposed to depending on the 
others.  
 
 Building on Bandura’s (1977) SLT, Krumboltz (1979), and Mitchell and Krumboltz (1996) related 
SLT to how an individual makes career decisions. Specifically, Mitchell and Krumboltz (1996) adapted the 
SLT model to identify how genetic factors, learning experiences, performance skills, and environmental 
conditions interact when individuals make certain career decisions. 
  
 Chapman (1983) applied the SLT of career decision-making to the teaching profession. This model 
seeks to describe and explain retention and attrition among beginning teachers, contending that teacher 
retention is a combination of: (1) personal characteristics (gender, age), (2) educational preparation 
(adequacy of teacher preparation program, individuals’ performance in program, etc.), (3) initial 
commitment to teaching, (4) quality of the first employment experience, (5) professional and social 
integration into the teaching profession (the individual’s values, skills, and abilities), and (6) 
accomplishments and external influencers (employment climate, alternative employment opportunities, 
etc.). 
 
 Rots, Aelterman, and Devos (2010) built upon Chapman’s model and the SLT of career decision-
making by examining teacher education graduates and their decisions to take teaching positions upon 
graduation. This new model (Figure 1) combines the previous body of work into a single model that could 
be used to test the relationship between teacher education variables and an individual’s intent to enter the 
teaching profession. Rots et al. (2010) found relationships exist between these teacher education variables 
and graduates’ intent to enter the teaching profession. 
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Figure 1. Rots et al.’s (2010) model of teacher education and the choice to enter the profession.  

 
Purpose and Objectives 

 
 Due to limited literature and research exploring agricultural education teaching graduates’ career 
decisions in the northwestern United States, this census study served as a starting point for evaluating the 
reasons graduates chose to enter, leave or stay in the teaching profession. The following research objectives 
guided this study: 
 

1. Identify potential reasons behind Montana agricultural education teaching graduates’ decisions not 
to enter the profession.  

2. Identify potential reasons behind Montana agricultural education teaching graduates’ decisions to 
leave the profession.  

3. Identify potential reasons behind Montana agricultural education teaching graduates’ decisions to 
stay in the profession.  

 
Methodology 

 
The target population for this study was Montana State University (MSU) Agricultural Education- 

Broadfield Teaching graduates who completed their degree program between May 2005 and May 2016 (N 
= 58). This population was selected because MSU is the only agricultural education teaching preparation 
program in Montana, and thus provided a state-wide perspective. Respondents were divided into five groups 
based on career decisions and circumstances: (1) never entered SBAE teaching profession; (2) entered 
SBAE teaching profession upon graduation, currently teaching; (3) entered SBAE teaching profession upon 
graduation, left at a later date, did not re-enter; (4) did not enter SBAE teaching profession upon graduation, 
entered at a later date, currently teaching; and (5) did not enter SBAE teaching profession upon graduation, 
entered at a later date, then left. 

 
  The initial list of graduates and contact information was sourced from MSU Agricultural Education 
faculty and the MSU Office of Planning. A master list of graduate names and contact information was then 
created and finalized. The list followed guidelines in accordance with Dillman, Smyth, and Christian 2008). 
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Each member of the population on the master list was assigned a researcher-generated personal code. This 
code allowed respondents to access the survey instrument to verify that it was free of responses from 
individuals outside of the research sample. In an attempt to increase response rates (Dillman et al., 2008), 
participants were given a $5.00 Amazon gift card.  
 
 Planning for non-response error within the population is an important part of any voluntary survey. 
Lindner, Murphy, and Briers (2001) portrayed nonresponse error as individuals in the sample or population 
failing to provide usable responses for the study. Ary, Jacobs, and Razavieh (1996) suggested response 
rates under 75% should lead the researcher to determine and describe how respondents and non-respondents 
might differ from one another. This study did not address nonresponse error because data collection efforts 
resulted in a response rate of 79.3% and results were explicitly stated as not to be generalized beyond 
parameters. 
 

Instrumentation 
 
 This study utilized a researcher-modified survey. We examined two previously established surveys 
exploring educators’ career decisions (Ohio Department of Education, 2013; Walker, 2004) and modified 
them for applicability and specificity to the field of agricultural education. To establish face and content 
validity, the instrument was sent to a panel of experts whose research interests involved agriculture teacher 
preparation and retention (Dillman et al., 2008). The instrument was also sent to current agricultural 
educators for pilot testing. Multiple rounds of revisions followed panel review and pilot testing, after which 
the survey was submitted to the MSU Human Ecology Learning and Problem Solving (HELPS) Lab, which 
helped further refine and check the survey instrument for both content validity and reliability. 
 
 The instrument included a general demographics section, multiple choice questions, open-ended 
questions, and a Likert-type item section adapted from the Ohio Department of Education (2013). Each 
item in the Likert-type section asked respondents to identify whether the item was a major, moderate, minor, 
or non-factor in their career decisions. These items were grouped into three separate constructs to aid in the 
analysis of the items and allow more in-depth discussion of specific items and constructs: (1) career factors, 
(2) teacher training/professional development, and (3) perceptions of a school environment.  
 
 We used the Tailored Design Method as the backbone of the data collection procedures (Dillman 
et al., 2008). We initiated contact at six different points. Dillman et al. (2008) suggested that follow-up 
requests be sent at least twice, either every week or every other week. A follow-up invitation was sent out 
after weeks one, two, three, five, and six. Responses were analyzed one week after final contact was 
initiated. Descriptive statistics were used to analyze respondents’ demographic and programmatic 
characteristics, as well as responses to the instrument’s multiple choice and Likert-type responses 
associated with objectives one through three. Objectives one through three also explored open-ended 
responses, which were analyzed using Creswell’s Data Analysis Spiral (2013) to identify general themes 
and categories for reporting. 
 

Findings 
 
 The target population was MSU Agricultural Education-Broadfield Teaching graduates who had 
completed their degree program between May 2005 and May 2016. Of the 58 graduates that made up the 
study population, 46 agreed to complete the survey instrument, yielding a 79.3% response rate. Table 1 
includes complete descriptive data for all groups. 
 
 Respondents’ post-graduation career paths fell into the five pre-determined groups, which were 
then narrowed into three broader groups to facilitate analysis: never entered, leavers, and currently 
teaching. The never entered group included those who had never entered the agricultural education teaching 
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profession (n = 16, 34.8%). The leavers group (n = 8, 17.4%) comprised respondents who had either (1) 
entered the SBAE teaching profession upon graduation, left at a later date, and not re-entered (n = 7, 15.2%), 
or (2) not entered the SBAE teaching profession upon graduation, entered at a later date, and then left (n = 
1, 2.2%). Lastly, the currently teaching group (n = 22, 47.9%) was a combination of respondents who had 
either (1) entered the SBAE teaching profession upon graduation and were currently teaching (n = 21, 
45.7%), and (2) not entered the SBAE teaching profession upon graduation, entered at a later date, and were 
currently teaching (n = 1, 2.2%). 
 
Table 1 
 
Agricultural Education Graduates’ Descriptive Information (n = 46) 
 
 Never 

Entered 
(n = 16)  

Left 
Teaching 
(n = 8)  

Currently 
Teaching 
(n = 22)  

Combined 
Groups 
(n = 46) 

 f %  f %  f %  f % 
Sex            

Male 7 43.8  4 50.0  15 68.2  26 56.5 
Female 9 56.3  4 50.0  7 31.8  20 43.5 

Age            
20-25 8 50.0  - -  4 18.2  12 26.1 
26-30 4 25.0  2 25.0  13 59.1  19 41.3 
31-35 3 18.8  6 75.0  4 18.2  13 28.2 
36+ 1 6.3  - -  1 4.5  2 4.3 

Ethnicity            
White or Caucasian 16 100  8 100  22 100  46 100 

Years Teaching            
0 12 75.0  - -  4 18.2  16 34.8 
1-5 4 25.0  6 75.0  10 45.5  20 43.4 
6+ - -  2 25.0  8 36.4  10 21.7 

Highest Degree Awarded            
Bachelors 15 93.8  8 100  19 86.4  42 91.3 
Masters 1 6.3  - -  3 13.6  4 8.7 

Income Level            
Less than $10,000 1 6.3  - -  - -  1 2.2 
$10,000 - $19,999 3 18.8  - -  1 4.5  4 8.7 
$20,000 - $29,999 2 12.5  3 37.5  4 18.2  9 19.6 
$30,000 - $39,999 4 25.0  3 37.5  8 36.4  15 32.6 
$40,000 - $49,999 2 12.5  1 12.5  5 22.7  8 17.4 
$50,000 - $59,999 3 18.8  - -  3 13.6  6 13.0 
$60,000 and Over 1 6.3  1 12.5  1 4.5  3 6.5 

Final GPA            
2.00-2.50 2 12.5  - -  - -  2 4.3 
2.51-3.00 4 25.0  5 62.5  5 22.7  14 30.4 
3.01-3.50 4 25.0  3 37.5  13 59.1  20 43.5 
Over 3.50 5 31.3  - -  4 18.2  9 19.6 

  
As a group (n = 46), respondents self-identified sex, age, ethnicity, years of formal teaching 

experience, degrees awarded, personal income level, and final GPA upon graduation from MSU. The 
average respondent was a 26–30 year-old (n = 19, 41.3%) white (n = 46, 100.0%) male (n = 26, 56.5%) 
with one to five years of formal teaching experience (n = 20, 43.4%). The average respondent held a 
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bachelors as their highest degree awarded (n = 42, 91.3%), had graduated with a GPA of 3.01–3.50 (n = 
20, 43.5%), and reported a personal income of $30,000–$39,999 (n = 15, 32.6%). 

 
 The average respondent in the never entered group (n = 16) was 20–25 years old (n = 8, 50.0%), 
white (n = 16, 100.0%), and female (n = 9, 56.3%), with zero years of teaching experience (n = 12, 75.0%). 
Quite a bit of variation was present when attempting to explore the typical respondent in the never entered 
group. Highest response frequencies were for those who held a bachelor’s degree (n = 15, 93.8%), 
graduated with over a 3.50 GPA (n = 5, 31.3%), and reported a personal income of $30,000–$39,999 (n = 
4, 25.0%). 
 
 The average respondent in the leavers group (n = 8) was 31–35 years old (n = 6, 75.0%) and white 
(n = 8, 100.0%), with 1–5 years of teaching experience (n = 6, 75.0%). Leavers were evenly distributed 
male (n = 4, 50.0%) and female (n = 4, 50.0%). The highest degree held by any member of this group was 
a bachelors (n = 8, 100.0%). The most common final GPA of this group was 2.51–3.00 (n = 5, 62.5%). 
The average leavers’ personal income range was evenly split among $20,000–$29,999 (n = 3, 37.5%) and 
$30,000–$39,999 (n = 3, 37.5%). 
 
 The average respondent in the currently teaching group (n = 22) was 26–30 years old (n = 13, 
59.1%), white (n = 22, 100.0%), and male (n = 15, 68.2%), with 1–5 years of teaching experience (n = 10, 
45.5%). The most frequently awarded degree was a bachelors (n = 19, 86.4%), and the most common final 
GPA was 3.01–3.50 (n = 13, 59.1%). Similar to the aforementioned groups, respondents reported personal 
income of $30,000–$39,999 (n = 8, 36.4%).  
 

Decision Not to Enter the Profession 
 

 Objective one sought to identify potential reasons Montana agricultural education teaching 
graduates’ chose to not enter the profession. Upon graduation from MSU, only five members of the never 
entered group (n = 16) reported applying for agricultural education teaching positions. Members of this 
group responded to 25 Likert-type items, reporting whether each of the items was a major (= 3), moderate 
(= 2), minor (= 1), or non-factor (= 0) in their decision to not enter the teaching profession. These 25 Likert-
type items were then divided into three separate constructs to allow for comparison of similar items: (1) 
career factors, (2) teacher training/professional development and (3) perceptions of a school environment. 
In addition to the Likert-type items, respondents had the opportunity to provide short answer responses to 
elaborate where applicable. 
 
 Within the career factors construct, respondents in the never entered group indicated that 
competitive salary outside the field of education (M = 2.06) was the most influential factor in deciding to 
not enter the teaching profession. Being recruited for another position (M = 1.94) and inadequate work-life 
balance (M = 1.06) were additionally reported as influential. Respondents indicated teacher 
training/professional development construct items were not greatly influential. Specifically, inadequate 
classroom management training (M = 1.00) and inadequate training to support position (M = 0.88) were 
non-factors or minor factors. Likewise, a lack of advancement in the teaching profession (M = 0.50) was 
not reported to be a substantial reason. Respondents indicated that perceptions of school environment 
construct items were not influential in deciding to not enter the teaching profession. Ranking highest by 
mean was inadequate mentoring (M = 0.94), inadequate administrative leadership (M = 0.44), and 
administrator actions not supporting teaching staff (M = 0.88). Response items, sorted by mean scores, can 
be seen in Table 2.  
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Table 2 
 
Never Entered Teaching Group Reasons by Construct 
 
 N/A  Minor  Moderate  Major   
 f %  f %  f %  f % Meana SD 
Career Factor Construct              

Competitive salary elsewhere 
OUTSIDE the field of education 

2 12.5  2 12.5  5 31.3  7 43.8 2.06 1.06 

Recruited for another position 3 18.8  2 12.5  4 25.0  7 43.8 1.94 1.18 
Inadequate work-life balance 6 37.5  6 37.5  1 6.3  3 18.8 1.06 1.12 
Relocation 7 43.8  7 43.8  - -  2 12.5 0.81 0.98 
Career change 8 50.0  5 31.3  1 6.3  2 12.5 0.81 1.05 
Competitive salary elsewhere 
WITHIN the field of education 

7 43.8  6 37.5  3 18.8  - - 0.75 0.77 

Raising a family 0 62.5  2 12.5  2 12.5  2 12.5 0.75 1.13 
Dissatisfied with reassignment 
or changes in the position 

0 62.5  5 31.3  1 6.3  - - 0.44 0.63 

Reduction in force 1 68.8  4 25.0  1 6.3  - - 0.38 0.62 
Career break 1 68.8  5 31.3  - -  - - 0.31 0.48 
End of contract/temporary 
assignment 

3 81.3  2 12.5  1 6.3  - - 0.25 0.58 

Teacher Training/Professional 
Development Construct 

             

Inadequate training to manage 
classroom 

8 50.0  3 18.8  2 12.5  3 18.8 1.00 1.21 

Inadequate training to support 
position 

8 50.0  4 25.0  2 12.5  2 12.5 0.88 1.09 

Lack of advancement in the 
teaching profession 

9 56.3  6 37.5  1 6.3  - - 0.50 0.63 

Perceptions of School Environment 
Construct 

             

Inadequate mentoring 8 50.0  4 25.0  1 6.3  3 18.8 0.94 1.18 
Inadequate administrative 
leadership 

8 50.0  3 18.8  4 25.0  1 6.3 0.88 1.02 

Administrators actions did not 
support teaching staff 

8 50.0  4 25.0  2 12.5  2 12.5 0.88 1.09 

Lack of supportive working 
environment 

8 50.0  4 25.0  4 25.0  - - 0.75 0.86 

Lack of autonomy 0 62.5  2 12.5  3 18.8  1 6.3 0.69 1.01 
Lack of connection to students 9 56.3  6 37.5  - -  1 6.3 0.56 0.81 
Negative culture of school 1 68.8  2 12.5  2 12.5  1 6.3 0.56 0.96 
Unclear opportunities for 
advancement 

1 68.8  2 12.5  3 18.8  - - 0.50 0.82 

Role as FFA advisor 9 56.3  7 43.8  - -  - - 0.44 0.51 
Inadequate community support 1 68.8  4 25.0  1 6.3  - - 0.38 0.62 
Opportunities for competition 0 62.5  6 37.5  - -  - - 0.38 0.50 

aFor calculation of mean, N/A= 0, Minor= 1, Moderate= 2, and Major= 3.  
 

Respondents had the opportunity to provide short answer responses to elaborate on career decisions. 
First, respondents were asked to indicate whether they believed MSU had provided the necessary training, 
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skills, and knowledge to allow them to become successful SBAE teachers. Of the 16 respondents in this 
group, only six indicated that MSU had not provide the necessary training, skills, and knowledge. Recurring 
themes among respondents were that they had wanted more time in an actual classroom with students, 
additional training in classroom and situational management, working with administrators, and additional 
coursework in industrial/laboratory topics. 

 
 Second, respondents were asked to describe their intent to enter the teaching profession upon 
graduation from high school. Of the 16 respondents in this group, five indicated no intent to enter the 
teaching profession. Response frequency grew to eight when asked about intent to teach upon graduation 
from MSU. Further, 11 respondents indicated not even applying for SBAE teaching jobs upon graduation. 
 

Decision to Leave the Profession 
 

 Objective two sought to identify potential reasons behind Montana agricultural education teaching 
graduates’ decisions to leave the profession. The leavers responded to the same 25 Likert-style items and 
also had the opportunity to provide short answer responses to elaborate on their career decisions. 
 

Within the career factors construct, leavers collectively cited inadequate work-life balance (M = 
1.88) as the top reason for leaving. The prospect of moving to a career outside of education was also a top 
reason for leaving. Competitive salary elsewhere outside the field of education (M = 1.63), career change 
(M = 1.38), dissatisfaction with changes in the position (M = 1.38), recruitment for another position (M = 
1.13), and raising a family (M = 1.00) all had means that indicated at least a minor role in deciding to leave 
the teaching profession. The second construct, teacher training/professional development, consisted of 
three Likert-type items. Although only a minor influencer, leavers reported inadequate training to support 
the position (M = 1.00) as the item with the highest mean influence in deciding to leave. A perceived lack 
of advancement in the teaching profession (M = 0.89) and inadequate training to manage the classroom (M 
= 0.63) were viewed as less than minor reasons for leaving the profession. Within the perceptions of school 
environment construct, inadequate administrative leadership (M = 2.50) and unsupportive administration 
(M = 2.50) rose to the top as items impacting respondents’ decisions to leave. A perceived negative school 
culture (M = 1.63), lack of supportive working environment (M = 1.5), and inadequate mentoring (M = 
1.25) were also reported to have at least a minor impact on respondents’ decisions to leave. Table 3 
illustrates a complete view of responses.  

 
Table 3  
 
Left Teaching Group Reasons by Construct 
 
 N/A  Minor  Moderate  Major   
 f %  f %  f %  f % Meana SD 
Career Factor Construct              

Inadequate work-life balance - -  2 25.0  5 62.5  1 12.5 1.88 0.64 
Competitive salary elsewhere 
outside the field of education 

1 12.5  2 25.0  4 50.0  1 12.5 1.63 0.92 

Career change 3 37.5  1 12.5  2 25.0  2 25.0 1.38 1.30 
Dissatisfied with reassignment 
or changes in the position 

3 37.5  1 12.5  2 25.0  2 25.0 1.38 1.30 

Recruited for another position 4 50.0  1 12.5  1 12.5  2 25.0 1.13 1.36 
Raising a family 3 37.5  2 25.0  3 37.5  - - 1.00 0.93 
Career break 6 75.0  - -  - -  2 25.0 0.75 1.39 
Reduction in force 6 75.0  - -  1 12.5  1 12.5 0.63 0.74 
Relocation 6 75.0  1 12.5  1 12.5  - - 0.38 0.74 
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Table 3  
 
Left Teaching Group Reasons by Construct Continued 

Competitive salary elsewhere 
within the field of education 

7 87.5  - -  1 12.5  - - 0.25 0.35 

End of contract/temporary 
assignment 

7 87.5  - -  1 12.5  - - 0.25 0.35 

Teacher Training/Professional 
Development Construct 

             

Inadequate training to support 
position 

2 25.0  4 50.0  2 25.0  - - 1.00 0.76 

Lack of advancement in the 
teaching profession 

4 50.0  2 25.0  2 25.0  - - 0.75 0.89 

Inadequate training to manage 
classroom 

3 37.5  5 62.5  - -  - - 0.63 0.52 

Perceptions of School Environment 
Construct 

             

Inadequate administrative 
leadership 

- -  1 12.5  2 25.0  5 62.5 2.50 0.76 

Administrators actions did not 
support teaching staff 

- -  1 12.5  2 25.0  5 62.5 2.50 0.76 

Negative culture of school 2 25.0  2 25.0  1 12.5  3 37.5 1.63 1.30 
Lack of supportive working 
environment 

1 12.5  3 37.5  3 37.5  1 12.5 1.50 0.93 

Inadequate mentoring 1 12.5  5 62.5  1 12.5  1 12.5 1.25 0.89 
Unclear opportunities for 
advancement 

4 50.0  1 12.5  3 37.5  - - 0.88 0.99 

Inadequate community support 4 50.0  3 37.5  1 12.5  - - 0.63 0.74 
Lack of autonomy 4 50.0  3 37.5  1 12.5  - - 0.63 0.74 
Role as FFA advisor 5 62.5  2 25.0  1 12.5  - - 0.50 0.76 
Opportunities for competition 5 62.5  2 25.0  1 12.5  - - 0.50 0.76 
Lack of connection to students 5 62.5  3 37.5  - -  - - 0.38 0.52 

aFor calculation of mean, N/A = 0, Minor = 1, Moderate= 2, and Major = 3. 
 

Leavers averaged 3.25 years in the teaching profession, with a median of 3 years. Among this group, 
all members reported the intent to teach agricultural education upon graduation from high school and MSU. 
Further, all eight reported that student teaching highly influenced their decision to enter the teaching 
profession. When asked about receiving the necessary knowledge, skills, and training from MSU to be a 
successful agricultural educator, responses were evenly split. Four indicated receiving the necessary 
knowledge, skills, and training, and four did not. Among the four who indicated not receiving the necessary 
knowledge, skills, and training, common recommendations for additional training included increased time 
in front of high school students, additional training in agricultural mechanics and technology areas, and 
more emphasis in guiding student learning. 

 
Finally, members of this group were asked about plans to re-enter the agricultural education teaching 

profession in the future. Only one respondent indicated plans to re-enter the profession, citing a long enough 
break from teaching and the hope for a better administration. 
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Decision to Stay in the Profession 
 

 Objective three sought to identify potential reasons behind Montana agricultural education teaching 
graduates’ decisions to stay in the profession. Members of the current teaching group responded to 18 
Likert-type items and indicated whether each item was a major, moderate, minor or non-factor in deciding 
to remain in the teaching profession. Similar to the never entered and leavers groups, the Likert-type items 
were separated into three constructs of similar items. Respondents also had the opportunity to provide short 
answer responses to elaborate on career decisions. 
 
 Within the career factors construct, a stable contract (M = 2.50) was reported to be the strongest 
influencer in deciding to remain in the teaching profession. Work-life balance (M = 2.14), time to raise a 
family (M = 1.91), and a competitive salary in their community (M = 1.82) were also reported as substantial 
influencers. Within the teacher training/professional development construct, adequate training to support 
the position (M = 1.91) was the item of most influence, with adequate training to manage classroom (M = 
1.82) and advancement in the teaching profession (M = 1.65) not far behind. Multiple items in the 
perceptions of school environment construct demonstrated mean scores over 2.00, indicating these items 
were viewed as having at least a moderate impact on respondents’ decisions. Highest among these included 
connecting to students (M = 2.73) and role as an FFA advisor (M = 2.55). For full analysis, see Table 4. 
 
Table 4  
Currently Teaching Group Reasons by Construct 
 N/A  Minor  Moderate  Major   
 f %  f %  f %  f % Meana SD 
Career Factor Construct              

Stable contract - -  1 4.5  9 40.9  12 54.5 2.50 0.60 
Work-life balance - -  3 13.6  13 59.1  6 27.3 2.14 0.64 
Raising a family 4 18.2  2 9.1  8 36.4  8 36.4 1.91 1.11 
Competitive salary 1 4.5  7 31.8  9 40.9  5 22.7 1.82 0.85 

Teacher Training/Professional 
Development Construct 

             

Adequate training to support 
position 

- -  6 27.3  12 54.5  4 18.2 1.91 0.68 

Adequate training to manage 
classroom 

- -  7 31.8  12 54.5  3 13.6 1.82 0.66 

Advancement in the teaching 
profession 

- -  10 45.5  7 31.8  3 13.6 1.65 0.86 

Perceptions of School 
Environment Construct 

             

Connection to students - -  1 4.5  4 18.2  17 77.3 2.73 0.55 
Role as FFA advisor - -  2 9.1  6 27.3  14 63.6 2.55 0.67 
Supportive working 
environment 

- -  2 9.1  8 36.4  12 54.5 2.45 0.67 

Adequate community support - -  1 4.5  13 59.1  8 36.4 2.32 0.57 
Culture of school - -  3 13.6  9 40.9  10 45.5 2.32 0.72 
Autonomy 1 4.5  1 4.5  13 59.1  7 31.8 2.18 0.73 
Adequate mentoring - -  6 27.3  10 45.5  6 27.3 2.00 0.76 
Administrators actions 
support teaching staff 

- -  8 36.4  7 31.8  7 31.8 1.95 0.84 

Adequate administrative 
leadership 

- -  6 27.3  11 50.0  5 22.7 1.95 0.72 

Opportunities for competition 1 4.5  6 27.3  11 50.0  4 18.2 1.82 0.80 
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Table 4  
Currently Teaching Group Reasons by Construct Continued… 
 

Clear opportunities for 
advancement 

4 18.2  7 31.8  8 36.4  3 13.6 1.45 0.91 

aFor calculation of mean, N/A= 0, Minor= 1, Moderate= 2, and Major= 3. 
 

When asked about intentions to teach agricultural education upon graduation from high school, nine 
of the 22 respondents in the currently teaching group indicated that they had had no intent to teach. Further, 
17 of respondents indicated that student teaching highly influenced their decisions to enter the teaching 
profession. Of the nine respondents indicating no intention to teach upon graduation from high school, eight 
indicated that by the time they graduated from MSU, their intentions had changed and they planned to enter 
SBAE programs. Of the 22 respondents in this group, only four reported not receiving the necessary 
training, skills, and knowledge from MSU to be successful in the profession. 
 

Conclusions and Discussion 
 

 Objective one sought to identify potential reasons behind an agricultural education teaching 
graduate’s decision to not enter the profession. Similar to previous research, competitive salaries outside 
education, being recruited for another position (Lemons, Brashear, Burris, Meyers & Price, 2015), and an 
inadequate work-life balance (Lemons et al., 2015; Tippens et al., 2013; Sorensen et al., 2014) emerged as 
the largest factors in respondents’ decisions to not enter the teaching profession. While salary was identified 
as a top factor in the decision to not enter the profession, the average respondent’s salary within each group 
was the same. This suggests that higher salaries outside the teaching profession in this geographic region 
might be a misconception. Referring to the Rots et al. (2010) Model of Teacher Education and the Choice 
to Enter the Teaching Profession, the majority of these influences can be classified as environmental 
conditions and are thus directly related to the intent to enter and ultimate entrance into the teaching 
profession. 
 

When asked to elaborate on the necessary training, skills, and knowledge required to become 
successful high school agricultural educators, respondents indicated a desire for more time in an actual 
classroom with students and training in classroom and laboratory management. These findings align with 
current research (Fritz & Miller, 2003; Garton & Chung, 1996; Knobloch & Whittington, 2002; Mundt & 
Connors, 1999; Myers et al., 2005; Paulsen et al., 2015; Touchstone, 2015). Compounding the decision of 
entering the teaching profession, these performance skills enter into the Rots et al. (2010) model before 
individuals reveal their intentions to enter the profession. Respondents indicated their intent to teach at 
multiple stages before their ultimate decision. Contrary to current research (Roberts, Greiman, et al., 2009; 
Roberts, Harlin et al., 2009), there was an increase in respondents who indicated no intent to teach from 
high school graduation to their graduation from MSU. Aligning with the Rots et al. (2010) model, this had 
a direct impact on the ultimate decision to enter the teaching profession. 

 
 Objective two sought to identify potential reasons for an agricultural education teaching graduate’s 
decision to leave the profession. Similar to the never entered group, major factors influencing this decision 
included work-life balance (Lemons et al., 2015; Sorensen et al., 2014; Tippens et al., 2013), careers outside 
of education with competitive salaries, and administrative leadership dissatisfaction (Fritz & Miller, 2003; 
Knobloch & Whittington, 2002; Lemons at al., 2015; Paulsen et al., 2015). Aligning with Rots et al. (2010), 
these items largely fit into external influences, having a direct and profound impact on the individual’s 
choice to enter and remain in the teaching profession.  
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 All respondents in this group indicated an intent to enter the teaching profession upon graduation 
from MSU. All respondents also reported that student teaching highly influenced their decisions to enter 
teaching. In contrast, responses varied when asked whether they received the necessary training, skills, and 
knowledge required to become a successful high school agricultural educator. Half of the leavers reported 
not receiving the necessary training, skills, and knowledge. Similar to the responses of the never entered 
group, common recommendations included more time in the classroom with students, additional training 
in laboratory and classroom topics, and more emphasis on guiding the learning of their students. This 
corresponds with current research (Fritz & Miller, 2003; Garton & Chung, 1996; Knobloch & Whittington, 
2002; Mundt & Connors, 1999; Myers et al., 2005; Paulsen et al., 2015; Touchstone, 2015). This also aligns 
with the Rots et al. (2010) model, in which the initial step regarding the learning experiences of pre-service 
teachers has an impact on each sequential stage of the model leading up the ultimate decision to enter 
teaching. 
 
 With teaching careers that lasted an average of 3.25 years, this group seemed to experience the 
career burnout that is seen throughout the teaching profession (Lemons et al., 2015; Tippens et al., 2013). 
With only one member of this group indicating an interest in returning to the teaching profession, it appears 
that teachers are lost to the teaching profession as a formal educator for good once they leave. 
 
 The purpose of objective three was to identify potential reasons behind an agricultural education 
teaching graduate’s decision to stay in the profession. Adequate work-life balance (Lemons et al., 2015; 
Sorensen et al., 2014; Tippens et al., 2013); stable contracts with a competitive salary; positive student, 
school, and community connections (Lemons et al., 2015; Sorensen et al., 2014; Tippens et al., 2013); and 
the role as an FFA advisor (Garton & Chung, 1996; Myers et al., 2005; Touchstone, 2015) all stood out as 
top reasons that graduates remain in the teaching profession. Contradictory, adequate work-life balance also 
appeared as a reason individuals left the profession, suggesting this may be a more complex issue than its 
surface value suggests.   
 
 The currently teaching group’s intent to teach grew throughout their education at MSU, where only 
one member reported no intent to enter the teaching profession upon graduation. Similarly, 17 of the 22 
respondents reported that student teaching highly influenced their decision to enter teaching. Additionally, 
most respondents indicated that MSU provided the necessary training, skills, and knowledge to be 
successful in SBAE programs. These responses all align with the Rots et al., (2010) model with respect to 
the teacher education and learning experiences step and intention to enter the teaching profession. 
 
 An analysis showed that these graduates overwhelmingly felt that MSU had prepared them to enter 
the teaching profession but that additional training and experience in the classroom before student teaching 
and supplementary mechanical and technical systems coursework would be beneficial to new graduates. 
 

Implications and Recommendations 
  

Conclusions from this research provide information for those in teacher preparation; professional 
organizations that help with teacher training, professional development, and advocacy; and for future 
academic research. The multi-year, state-wide nature of this study provides a big-picture view of 
agricultural education teacher preparation and its effects on graduates entering and remaining in the 
teaching profession. Stakeholders at all levels of Montana agricultural education—including current 
teachers, administrators, state staff, teacher educators and representatives of professional organizations—
should continue to examine the reasons presented in this study to effectively recruit, train, and retain 
agricultural education students to help meet the market demands for agricultural education positions in 
Montana. 
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 Implications for teacher educators, both within agricultural education and education as a whole, 
incorporate responses from all three groups within this study. Twenty-eight percent of the agricultural 
education teaching graduates left MSU feeling that they did not receive the appropriate knowledge, skills, 
and training to be successful as SBAE teachers. A formal examination of reasons, as presented and reported 
in this study, should take place to understand and take action with respect to these reasons. The most 
commonly recorded critique of their time at MSU as it related to teacher preparation was lack of time in 
front of students. Thus, we recommend that faculty and staff pursue opportunities that allow pre-service 
teachers to spend time teaching and interacting with students. Teacher educators in agricultural education 
should research teacher preparation programs in surrounding states to examine and compare the 
requirements and rigor of these programs with those of MSU. Similarly, there was a perceived need for 
more instruction in agriculture technology and mechanical systems. Teacher educators should either 
implement this material into their existing courses or create new courses to address this need in preparing 
graduates with the appropriate training, skills, and knowledge to be successful as SBAE teachers. 
 
 Implications for professional organizations, such as the state and regional associations of 
agricultural educators and associations for career and technical education, are numerous. These 
organizations should take an active role in advocacy, preparation, retention, and continued development of 
teachers. The most common reasons for not entering and leaving the profession revolve around careers 
outside of education, primarily the salaries of those positions. Montana consistently ranks in the bottom 
three for states with the lowest starting salary for teachers. Without doubt, this contributes to the loss of 
these graduates from teaching. However, reported salaries of those who left the profession or never entered 
were in the same average range, indicating a skewed perspective of outside compensation in the area. 
Exploring fiscal opportunities to provide competitive salaries or benefits would be in the interest of these 
organizations.  
 

Additionally, and as described by the Rots et al. (2010) model, providing pre-service teachers with 
mentors and professionals in agricultural education would address the perceived lack of mentoring present 
in all study groups. Similarly, efforts should be made to work with administrators and agricultural education 
teachers to address the apparent issue of administrator support and its impact on agriculture teacher attrition. 
Finally, quality continued education should be provided to those who enter the field to prevent teacher 
turnover and increase retention. Using the results of this study to target the needs of new graduates could 
lead to higher retention rates and an increased likelihood of teachers remaining in the profession. 

 
 This study was a starting point for Montana agricultural education to begin examining the career 
decisions of MSU agricultural education teachers. Further exploratory research will need to be conducted 
in order to continue to assess the career decisions of graduates and the unique reasons for those decisions. 
Specifically, qualitative research exploring salary perceptions in and outside the profession along with 
descriptors of how work-life balance influences decisions to stay in or leave the profession is recommended. 
A closer examination of each of the three subgroups could prove useful in determining their motivations 
for pursuing a degree in agricultural education, which itself could prove useful in providing a model for 
predicting a student’s likelihood of entering, remaining in, or leaving the teaching profession.  
 
 It is recommended that teacher educators examine their preparation programs to ensure professional 
relevancy. Course catalogs are continually updated, but truly matching course offerings to the needs of 
agricultural educators could prove essential in providing the best education possible for students. Working 
with existing advisory groups, input from university programs, offices of public instruction, and current 
agricultural educators is necessary to provide teacher education programs that prepare graduates to the best 
extent possible. 
 
 Additional research into the professional development needs of those who enter the teaching 
profession is also recommended. Do the needs of induction-level agricultural educators mimic those of 
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other states and regions, or are their needs specific and unique? Catering state, regional and national 
professional development to induction-level and pre-service teachers’ needs and concerns could provide 
the supplemental skills and knowledge to encourage individuals to remain in the classroom. 
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Evaluating Personality Traits as a Predictor of 
Undergraduate Goal Setting 
Kevan W. Lamm1, Emana Sheikh2, Don Edgar3 

Abstract 

Although the importance of goal setting for students is well established in the literature and the 
utility of personality as reliable antecedents of different outcomes is similarly well established, 
there are a limited number of studies that analyze the relationship between these two sets of 
variables, particularly within learning environments. The current study is intended to contribute to 
this area by analyzing goal setting and personality in undergraduate students enrolled in a 
leadership development course. Incorporating differences among individuals, which includes 
differences in personality to predict goal setting, will aid educators in recognizing links between 
persons of similar, or differing, personalities. The results of the study indicate that of the Big Five 
personality factors (Openness, Conscientiousness, Extraversion, Agreeableness, Emotional 
Stability), the factors of Agreeableness and Conscientiousness were related to student project level 
and class level goals. However, when regressed simultaneously, only Agreeableness was a 
statistically significant predictor of goals.  

Keywords: undergraduate education; goal setting; personality 

Introduction 

One of the primary and persistent concerns for educators is how to engage learners, and in 
particular, how to get learners to direct their learning process in a self-managed way (McKeachie 
& Svinicki, 2013). This is especially critical when we recognize that self-identified goals tend to 
be more important for learners and that individuals will persist more in pursuit of such goals, as 
opposed to goals set by someone else (e.g. Ryan & Deci, 2000). However, goal setting, persistence, 
and achievement is not limited to educational settings, every step of the human life requires that 
people set goals and act accordingly in order to achieve them. Meeting goals is highly dependent 
on the content of these goals, and how one chooses to self-regulate these goal-oriented actions 
(Gollwitzer & Moskowitz, 1996).  The term self-regulate can be defined as altering one’s responses 
(actions) in order to align with set standards (Fiske, Gilbert, & Lindzey, 2010). Consequently, it is 
important for educators to acknowledge the self-element of actions and the performance of 
personality influencing one to select, regulate, and meet identified goals. 

Understanding of personality has been sought for eons. The investigation about the 
cogency of personality scales as predictors for self-selections is not a new area of study (Barrick & 
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Mount, 1991). Theories referencing understanding of one’s self, which trace back to Plato and 
Aristotle, describe a driving force different from that of other species. The human race is compelled 
by emotion and personality-based perspectives that ultimately influence our decisions. Through 
rationalist theories, scholars and experts have created models to direct proper leadership, goal 
setting, and motivation strategies. Therefore, scholars set goals to emphasize cognition and 
rationality (Muchinsky, 2000) while minimizing the influences caused by emotion driven behaviors 
(Ashforth & Humphrey, 1995). Therefore, the search for knowledge must be done in a self-
regulated environment to ensure the attained goals are not influences through personal bias. 

The relationship between goal setting processes and personality poses a significant area for 
study and further insight. Discriminately, it is clear that external factors and constraints (i.e., social 
and organization factors) shape goal setting. Further, it is also significant to recognize the factors 
and constraints that originate from internal sources, which includes personality (Lord, Diefendorff, 
Schmidt, & Hall, 2010). In recent times, the validity of personality as a predictor for goal setting 
and performance has been found to be classified as low. Research has suggested that the absence 
of a well-organized taxonomy for recognizing different personality traits is a possible reason for 
the low concrete evidence to establish a relationship between personality and performance (Barrick 
& Mount, 1991). 

Although the importance of goal setting for students is well established in the literature 
(e.g. Schunk & Zimmerman, 2007), and the utility of personality as reliable antecedents of different 
outcomes (e.g. Barrick & Mount, 1991) is similarly well established, there are a limited number of 
studies that analyze the relationship between these two sets of variables, particularly within learning 
environments. Research priority area four of the National Research Agenda specifically identifies 
the need for meaningful, engaged learning in all environments (Roberts, Harder, & Brashears, 
2016). The current study is intended to contribute to this area by analyzing goal setting and 
personality in undergraduate students enrolled in a leadership development course. Incorporating 
differences among individuals, which includes differences in personality to predict goal setting, 
will aid educators in recognizing links between persons of similar, or differing personalities.  

Theoretical Framework 

The theoretical framework guiding this investigation was based on the Five Factor Theory 
of Personality, and further mitigated through goal setting strategies. The effects of personality 
factors predicting goal selection in undergraduate leadership students will frame the contextual 
nature of this study.  Understanding the roles of the factors and their impacts is imperative to 
further, understand how individuals view the self-element towards action, and performance.  

The Five-Factor Model of Personality 

The five-factor model has gained much recognition as a classification system for the 
plethora of traits that characterize individuals of the human race. The five-factor model can at times 
be mistaken as a limited, five-word list to describe a seemingly endless list of personality traits. 
However, the purpose of the model serves to create structure, and rather to be used as an organized 
inventory to the more than 15,000 personality-trait adjectives that make up the English language 
(Goldberg, 1990). Though the model is versatile in its utility for studies, it not yet a universally 
accepted model for personality classification (e.g. Eysenck, 1992). Still, the model is a generally 
accepted and utilized reference tool for personality classification and scaling (Goldberg, Johnson, 
Eber, Hogan, Ashton, Cloninger, & Gough, 2006). 
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The five-factor model is comprised of the following factors: agreeableness, 
conscientiousness, extraversion, openness, and neuroticism. Costa and McCrae (1992) provided a 
description of each of these personality factors, which is referenced in this study. Openness is 
characterized by inventiveness, creativity, and curiosity and is often the most difficult to recognize 
(Barrick & Mount, 1991). Conscientiousness describes a balance between dependability and 
persevering qualities (i.e. hardworking and achievement oriented) (Barrick & Mount, 1991). 
Surgency is frequently used to describe extraversion and personality elements including activeness, 
talkativeness, and assertiveness (Barrick & Mount, 1991). Agreeableness is explained through 
trust, cooperativeness, and good-naturedness mixed with compliance, tolerance and friendliness 
(Judge & Bono, 2000; Barrick & Mount, 1991). Anxiousness, anger, and insecurity characterize 
personality factor neuroticism and is the opposite of the emotional stability (Barrick & Mount, 
1991). In this study neuroticism is scored through the opposite emotional stability scale. 

McCrae and Costa (1991) found that individuals with high scores on measures of 
neuroticism lacked self-esteem and self-confidence.  Individuals with high levels of surgency have 
been related to those who emerge as leaders in groups (Watson & Clark, 1997).  Furthermore, 
individuals associate conscientiousness as a trait, respected as a leader who exhibits positive job 
performance (Barrick & Mount, 1991).  Conversely, individuals who display openness contain 
divergent thinking capacity (McCrae, 1987), and may not be viewed as conventional in their 
leadership role but their creativity may allow change to occur when conscientious personalities 
would continue with a status quo schedule.  Individuals who hold agreeableness as a trait are often 
described as generous and concerned for others (Judge & Bono, 2000).  All of the big five 
personalities hold qualities which are differentiated between each other.  To some extent, many 
individuals exhibit levels of each with some being more dominant in their individual personality 
characteristics. When evaluating female leaders in academia, researchers found that they held 
personality traits such as agreeableness, surgency, and conscientiousness, (Kleihauer, Stephens, 
Hart, and Stripling, 2013). The personality trait exhibited will influence how individuals work to 
define and set goals than in what manner they are attained. It is important to understand that when 
discussions are being held, if they are tuned towards individuals’ personality(ies), engagement is 
more readily held even when the content is not consistent with their perspective (Lamm, Carter, 
Stedman, & Lamm, 2014). 

Goal Setting and Goal Selection 

It is important that individuals have goals and determine processes to attain set goals. Goal 
setting and goal selection comprises a set of “processes involved in attaining and maintaining (i.e., 
keeping regular) goals, where goals are internally represented (i.e., within the self) desired states” 
(Vancouver & Day 2005, p. 158). When goals are internally represented, individuals are able to 
think through the process of goal attainment. The ideas that essentially center on goal setting are 
that people set goals, track their progress with said goals, and accordingly adjust their behaviors 
(Karoly, 1993). Thereby, when goals are processed by the individual towards attainment or not 
being attained, adjustments are made. 

We can think of goal setting almost as an input-output system, whereby the relationship 
between an input, reference goal, comparable progress, and output all interdependently play during 
the processes of goal setting (Carver & Scheier, 1998). These variables are influenced and 
controlled by  self. Individuals choose to change behaviors as output variables if negative feedback 
shows a discrepancy between set goals and progress (Lord et al., 2010). This process should be 
ongoing and adjustments made when necessary. 
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When conceptualizing goal setting, the general approach assumes an additional “hierarchal 
structure” which is framed by short-term goals, lower-level concrete goals, long-term goals, and 
higher-level abstract goals (Lord et al., 2010). This structure allows individuals to process less 
information towards whether they have attained, not attained or are in-progress towards a goal. 
Furthermore, lower-level goals are assumed as the foundation to which higher-level goals are 
reached (Lord & Levy, 1994). When individuals set different levels of goals, it is easier for them 
to process “small” steps in the process of long-range goal attainment.  This is essentially the 
“structure” behind the model of goal setting and selection versus the content of the goal or its 
proceeding behavior (Diefendorff & Lord, 2008). 

Personality as a Predictor for Goal Setting and Selection 

The study of goal setting and selection is of special interest to researchers especially in the 
professional work environment. When thinking about goal setting, it is not particularly the goal 
itself researchers are focused on, but the process in which individuals come to selecting goals, and 
accordingly adjusting behaviors to reach them. 

When conceptualizing goal setting and personality collectively, a significant process in 
goal setting includes the internationalization of set goals towards ones’ self. This process can span 
from a single goal to a multitude of goals at the same time (Schmidt & DeShon, 2007). This 
internalization to self induces a set of emotional and behavioral processes. Because performance is 
heavily dependent on conscious and cognitive processes (Newell, 1990), personality psychology 
provides researchers a foundation to better understand the kinetics behind goal setting and selection 
systems and their development from a more intrapersonal process (Lord et al., 2010).  Thus, the 
effects of personality towards goal setting and attainment are interdependent on the individual. 

As mentioned, the self and goal setting share a rich connection. From literature, the network 
of structures in the brain allow for introspection (Raichle, MacLeod, Snyder, Powers, Gusnard, & 
Schulman, 2001), in which people are directed by factors including personality to act accordingly. 
Furthermore, personality creates an identity for individuals. People build on existing identities and 
create new ones based on different situations. Thus, all individuals are different based on their prior 
experiences.  Given the example of a leader whose sense of self requires a long period to develop 
(Day, Harrison, & Halpin, 2009), his or her identity dates back to grade school (Komives, Owen, 
Longerbeam, Mainella, & Osteen, 2005). A leader’s identity thus motivates decisions and goal 
setting activities in order to empower others. The leadership students studied in this article are 
shaped by their identities, which are predicted to be influenced by personality factors. 

Research has demonstrated the development of self to be activated by various social 
relationships (Andersen & Chen, 2002). When given an example such as understanding 
undergraduate leadership students, their peer, professor, supervisor, and personal relationships 
induce self-identities along with the influence of personality. Accordingly, it is important to realize 
the effect of both individual and social processes driving the development of one’s self to set and 
select goals (Lord et al., 2010). 

Furthermore, it is essential to note that processes in goal setting involve time perspectives 
- both near self-construal (i.e., “me tomorrow”) and distant self-construal (i.e., “me in a year”)
(Lord et al., 2010). Depending on the personality type held, some individuals are better situated to
process or feasibly construct short-term goals or conversely long-term goals.  Distant self-construal
has been closely linked to a stable personality set than near self-construal (Lord et al., 2010). Thus,
the effect on individuals’ perspectives on time - whether long or short term - must be factored into
the relationship in order to investigate personality and goal selection appropriately.  Additionally,
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through correlational analyses, significant relationships between age and personality factors has 
been found (McElravy & Hastings, 2014). 

Barrick and Mount (1991) provided an investigation that emphasizes the relationship 
between personality and job performance, which sets potential for a proxy study of personality and 
goal selection and setting. Results indicated a consistent correlation between conscientiousness as 
a valid predictor for job performance. Further, extraversion and agreeableness also exhibited a 
correlation with job performance though lower than that of conscientiousness. The results described 
very little support for emotional stability as a predictor for job performance and the values for 
openness showed little to no relation in regards to job performance (Barrick & Mount, 1991). 

Purpose and Research Objectives 

The purpose of this study was to examine how undergraduate agricultural leadership 
students’ personality predicted their goal orientation. The study was driven by the following 
research objectives: 

1. Describe the personality characteristics of undergraduate agricultural leadership students
in a group and team course using the five-factor model of personality.

2. Describe the goal setting characteristics of undergraduate agricultural leadership students
in a group and team course.

3. Identify the relationship between personality and goal setting in undergraduate
agricultural leadership students in a group and team course.

4. Identify how personality predicts goal setting in undergraduate agricultural leadership
students in a group and team course.

Methods 

The population for this study was undergraduate agricultural leadership students. A 
descriptive and correlational research design was employed to address the research objectives. A 
census of three classes of undergraduate agricultural leadership students from a single course taught 
over multiple semesters in a single southern land grant university was included in the study. The 
course was an upper level offering directed at group and team leadership. Data were collected in 
the spring of 2013 (n = 32), the spring of 2014 (n = 44), and the spring of 2015 (n = 40). A total 
of 116 responses were obtained and represented a 97% response rate. Respondents received no 
compensation or course credit for participating in the study. The data analyzed in the present study 
capitalize on data collected in the Lamm, Sheikh, Carter, and Lamm (2017) sample. The current 
study extends on the results of the previous study in two important ways. First, the previous study 
included multiple courses for personality analysis, including an introductory leadership course. The 
current study provides a more discrete view of personality trends within a specific leadership class 
directed more towards upper-level underclassmen taught over the course of three semesters. 
Secondly, the variable of interest in the current study is student goal setting, with personality used 
as an antecedent predictor of students’ self-determined grade goals. These disclosures are presented 
based on recommendations within the literature for clarity (Kirkman & Chen, 2011). 

Demographic data were obtained through respondent self-report. The sample was 33% (n 
= 38) male and 67% (n = 77) female. Respondents represented all undergraduate classifications 
within the university, 0.9% (n = 1) freshman, 6.1% (n = 7) sophomore, 35.7% (n = 41) junior, 
57.4% (n = 66) senior. Participant race and ethnicity were defined as self-perceived membership 
in population groups that define themselves by cultural heritage, language, physical appearance, 
behavior, or other characteristics (“Standards”, 1995, p. 26). From an ethnicity perspective 8.8% 
(n = 10) of respondents identified themselves as Hispanic/Latino(a)/Chicano(a). In regard to 
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respondents’ race, 84.2% (n = 96) identified themselves as White, 7.0% (n = 8) identified 
themselves as Black or African American, 8.8% (n = 10) identified themselves as Asian or Pacific 
Islander, 0.9% (n = 1) identified themselves as American Indian or Alaska native. Additionally, 
three individuals identified themselves within an ‘Other’ category. 

A paper-based questionnaire was used to collect data for the study. The questionnaire was 
distributed, completed, and collected during class. The data were collected at the beginning of the 
semester after students had been assigned into their project teams. The questionnaire was 
compromised of previously developed, valid and reliable instruments to increase observed data 
validity and reliability (Ary, Jacobs, & Sorensen, 2010). Additionally, the questionnaire was 
reviewed by a panel of experts knowledgeable in survey design, personality, and undergraduate 
instruction for face and content validity prior to administration. 

Personality data were collected using the Johnson (2011) version of the IPIP-NEO 
(Goldberg et al., 2006). The instrument included 44 personality statements, with responses on a 
five-point, Likert-type scale. Possible responses to each item included: 1 – Strongly Disagree, 2 – 
Disagree, 3 – Neutral, 4 – Agree, 5 – Strongly Agree. The instrument was selected based on 
previously established reliability with observed Cronbach’s α values of .70 or greater (Johnson, 
2011). Based on established social science research standards, a Cronbach’s α of .70 or greater is 
considered sufficient (Cortina, 1993; Schmitt, 1996; Streiner, 2003). Specifically, the emotional 
stability index was found to have a Cronbach’s α of .76, the conscientiousness index was found to 
have a Cronbach’s α of .74, the agreeableness index was found to have a Cronbach’s α of .81, the 
extraversion index was found to have a Cronbach’s α of .83, and the openness index was found to 
have a Cronbach’s α of .69.  

As part of the questionnaire, students were asked to set distant goals for desired grades in 
the class and for a group project. Specifically, students were asked, as you think about your 
personal goals specific to this course, please enter the percentage score you would like to achieve 
on your leadership group project. A similar question was presented asking students to enter the 
percentage score they would like to achieve in the class overall. The stated goals would not be 
achieved until after a full, semester long course was completed. Self-identified goals, in the form 
of grade achievement, were collected based on recommendations within the literature (e.g. 
Harackiewicz, Tauer, Barron, & Elliot, 2002). 

Results were analyzed using SPSS version 25. Descriptive statistics were calculated to 
determine the personality and goal setting of respondents. Relationships between variables were 
examined through Pearson product-moment correlations. The predictive capacity between 
personality variables and goal setting was examined through simultaneous multiple regression (Ary 
et al., 2010).  

Results 

Personality Characteristics 

Respondent personality scores were calculated using the IPIP-NEO scoring key (Johnson, 
2011). IPIP-NEO agreeableness scale scores are based on a one to five scale. Respondents had the 
highest mean score in agreeableness (M = 3.86, SD = .35) and the lowest mean score in extraversion 
(M = 3.57, SD = .69). The mean, standard deviation, minimum, and maximum scores for each 
personality factor (emotional stability, conscientiousness, agreeableness, extraversion, and 
openness) are presented in Table 1. A one-way between subjects ANOVA was conducted to 
compare the effect of class on personality for the spring 2013, spring 2014, and spring 2015 course 
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conditions. There was not a significant effect of course on any of the five personality factors at the 
p<.05 level for the three course conditions. Therefore, when discerning class as a variable of interest 
there was no difference found towards personality scale scores. 

Table 1 

Personality Scale Scores of Undergraduate Agricultural Leadership Students in a Groups and 
Teams Course  

Personality Scale Scores n M SD Min Max 

Emotional Stability 113 3.70 0.64 1.60 4.80 
Conscientiousness 114 3.69 0.60 2.00 5.00 
Agreeableness 107 3.87 0.35 2.92 4.58 
Extraversion 115 3.57 0.69 1.20 5.00 
Openness 114 3.72 0.57 2.40 5.00 

Goal Setting Characteristics 

Respondent self-identified grade goals were collected for both project level grades as well 
as overall class level grades. The mean, standard deviation, minimum, and maximum grade goals 
for project grade and class grade are presented in Table 2. A one-way between subjects ANOVA 
was conducted to compare the effect of class on goal setting for the spring 2013, spring 2014, and 
spring 2015 course conditions. There was not a significant effect of course on neither project grade 
goal nor class grade goal at the p < .05 level for the three course conditions. Thus, no differences 
were found when determining if project or class grade goal(s) based on course enrollment. 

Table 2 

Self-Identified Goal Set by Undergraduate Agricultural Leadership Students in a Groups and 
Teams Course  

Grade Goal n M SD Min Max 

Project 113 96.32 6.17 50.0 100.0 
Class 113 95.60 5.76 50.0 100.0 

Relationships between Personality and Goal Setting 

Pearson product-moment correlations between personality and goal setting, both project 
and class, were completed to investigate the nature of the relationship between variables (Ary et 
al., 2010). Correlation coefficients and statistical significance between variables are provided in 
Table 3. Statistically significant correlations ranged from low to very high in magnitude (Davis, 
1971). Statistically significant correlations were observed between project and class grade goals (p 
< .001). Additionally, statistically significant correlations between consciousness (p < .05) and 
agreeableness (p < .01) were observed for both project and class grade goals. No significance were 
found for the variables of emotional stability, extraversion, or openness.  
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Table 3 

Intercorrelations between Personality and Goal Setting 

Project Goal Class Goal 

Project Goal - 
Class Goal .87*** - 
Emotional Stability .14 .15 
Consciousness  .19* .19* 
Agreeableness .39*** .33** 
Extraversion .12 .06 
Openness .15 .10 

Note. * p < .05, ** p < .01, *** p < .001 

Personality Predicting Goal Setting 

Multiple regression analysis was completed to determine whether a predictive relationship 
existed between the five personality factors and self-identified grade goals for both project and 
class conditions. Self-identified grade goals were treated as a dependent variable. The five 
personality factors were treated as the independent variables of interest. 

Unstandardized regression coefficients in the form of variable level effects along with 
statistical significance for the project goal setting model are -provided in Table 4. According to the 
analysis, 17% of the variance in project goal setting is explained by the five factors of personality, 
and this explained variance is statistically significantly different from 0 because the omnibus model 
is statistically significant (R2= .17, F(5, 98)= 4.08, p < .002). Therefore, the personality factor of 
agreeableness was found to be a statistically significant predictor (p < .001) when controlling for 
all five personality factors with an effect size = .21 (f 2).  

Table 4 

Predicted Impact of Personality Factors on Project Goal Setting 

b p 
Constant 62.93 .000*** 
Emotional Stability .61 .558 
Conscientiousness .10 .930 
Agreeableness 6.62 .001** 
Extraversion .23 .811 
Openness 1.13 .331 
Note. ***p < .001, **p < .01, R2 = .17 

Unstandardized regression coefficients in the form of variable level effects along with 
statistical significance for the class goal setting model are provided in Table 5. According to the 
analysis 13% of the variance in project goal setting is explained by the five factors of personality, 
and this explained variance is statistically significantly different from 0 because the omnibus model 
is statistically significant (R2= .13, F(5, 98)= 2.79, p < .021). Thus, the personality factor of 
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agreeableness was found to be a statistically significant predictor when controlling for all five 
personality factors (p = .006).  

Table 5 

Predicted Impact of Personality Factors on Class Goal Setting 

b p 
Constant 70.13 .000*** 
Emotional Stability .82 .414 
Conscientiousness .63 .552 
Agreeableness 5.06 .006** 
Extraversion -.23 .802 
Openness .36 .748 
Note. ***p < .001, **p < .01, R2 = .13 

Conclusions, Implications, and Recommendations 

The results of the study illuminate one of the primary concerns educators have for engaging 
learners, specifically, how to get learners to direct their learning process in a self-managed way 
(McKeachie & Svinicki, 2013). Goal setting has been studied extensively within the literature (e.g. 
Diefendorff & Lord, 2008); however, there are a limited number of studies that examine how 
undergraduate leadership students set goals. Specifically, as it relates to a class focused on group 
and team leadership the purpose of this study was to examine this process. What is known is that 
self-identified goals tend to be more cogent for the individual and that generally individuals will 
persist more in pursuit of such goals, particularly when compared to the efficacy of goals set by 
someone else (e.g. Ryan & Deci, 2000).  

Personality, as one of the more stable learner characteristics provides an interesting 
backdrop upon which to examine the goal setting process (e.g. Lamm et al., 2014). Results indicate 
that across three times that a course was taught at a single institution, with different learners 
participating in the course each time, personality level observations were independent of class. An 
implication resulting from this study is that individuals teaching an upper level undergraduate 
leadership course, particularly focused on groups and teams within the institution in which the data 
were collected, may want to use the study results as an initial set of guidelines upon which to 
evaluate future classroom personality composition.  

Results indicate that extraversion had the lowest mean score across multiple classes. Thus, 
surgency as it has been previously correlated with job performance (Barrick & Mount, 1991) is an 
important variable that needs further evaluation. Therefore, a recommendation would be for 
educators to consider employing teaching techniques that will provide a safe and supportive 
environment for learners to interact amongst each other (Judge & Bono, 2000; Barrick & Mount, 
1991). Additionally, agreeableness held the highest observed mean score. Based on the findings of 
this study and previous, it is recommended that educators consider leveraging the potential 
tendency to frame the nature of teamwork. Thus, educators should emphasize the aspects of 
politeness and compassion necessary for teams to work effectively, and develop bonds that may 
resonate with learners.  

Consistent with Schunk and Zimmerman (2007), McKeachie and Svinicki (2013) propose, 
“We know that strategic learners need to be able to set and use meaningful goals to help them learn 
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and to help them generate and maintain their motivation for studying” (p. 294). The results of this 
study are informative from both a theoretical and practical perspective. From a practical 
perspective, the study provides a potential methodology that educators can employ to encourage 
learners to set self-identified goals. A recommendation is for educators to consider asking 
undergraduate leadership students to write down their grade goals for a course at the beginning of 
the course. The process of identification has been shown to predict persistence and exertion in 
pursuing such goals (Ryan & Deci, 2000). From a theoretical perspective, the current study 
provides a point of reference upon which future research and observations can be compared. Within 
the sample of the current study, learners tended to set high goals for themselves at both the project 
and course level. It has been further seen that individuals that set high goals tend to emerge as 
leaders in groups (Watson & Clark, 1997). Future research is recommended to replicate this study 
within other learning environments to determine whether goal setting observations may differ 
among classes, audiences, or environments. 

When examining the nature of the relationship between the five-factors of personality and 
goal setting there were noteworthy results. The very high correlation between project and class 
grade goals is perhaps expected, but informative nevertheless. From a practical perspective, this 
result may be interpreted as learners tended to set similar goals for themselves at both the project 
and class level. This is an area where future research may be warranted to determine whether there 
is any incremental value of setting project level goals or if class level goals are sufficient. 

Consistent with previous results (Barrick & Mount, 1991), the statistically significant 
relationship between conscientiousness and goal setting was also somewhat anticipated. However, 
in previous research conscientiousness was found to be a more robust predictor than in the current 
study. A less anticipated result was the magnitude of the relationship between agreeableness and 
goal setting at both the project and class level. The results imply that more than any of the other 
observed personality variables, and level of agreeableness had the strongest relationship with goal 
setting. A recommendation is for educators to consider framing goal setting exercises with learners 
in not only achievement, or conscientiousness, terms, but also consider ways in which 
agreeableness can be included. Therefore, acknowledging the facet of trust and trustworthiness 
(Costa & McCrae, 1992) within agreeableness may be a strong cognitive tool in motivating learners 
to: identify a goal, communicate that goal to the educator establishing a trust compact, and persist 
toward the goal as a demonstration of trustworthiness. 

The observed predictive capacity of personality as antecedents of goal setting within the 
study are also informative. With 13% of the observed variance in class goal setting and 17% of the 
variance in project goal setting, personality held a statistically significant set of independent 
variables. However, the most noteworthy finding was the emergence of agreeableness as the only 
statistically significant predictor of self-identified grade goals. This was an unexpected finding 
given the strength of the relationship between conscientiousness and achievement previously 
observed (e.g. Barrick & Mount, 1991). The result implies that of all the personality factors, 
agreeableness is the only factor that was predictive of goal setting within the current study. 
Consequently, a recommendation is for educators to consider the importance of agreeableness when 
guiding learners through the goal setting process. Focusing on the trust and straightforwardness 
aspects of agreeableness (Costa & McCrae, 1992) within goal setting may resonate with learners 
and make the process more readily aligned with natural dispositions.  

Despite the observed results, there are limitations associated with the current study that 
must be addressed. First, the study, while covering three classes of students, is not generalizable to 
a population of learners, or even learners in other classes or institutions. Therefore, although 
statistically significant relationships were observed, future research is recommended to further 
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illuminate that nature of personality and goal setting with different learner audiences, different 
courses, and different institutions. An additional limitation is the potential for respondent bias in 
the results. Although statistical controls and checks were made to mitigate the possibility of 
systemic response bias, there is the possibility that respondents were not truthful or committed to 
their identified grade goals. Additional research may be appropriate to consider not only grade 
goals, but also ultimately grade attainment. This research may also provide insights as to predictors 
of goal persistence among learners. 

A common question amongst educators focuses on how to make learning experiences more 
meaningful and engaging (Roberts et al., 2016). Based on the results of this study, educators now 
have empirical data to inform educational decisions. The impact of personality and goal setting 
when framed in the context of this study, should allow further investigation into understanding their 
role. Educational contexts hold many diversified individuals and understanding their goal setting 
characteristics in the context of personality will aid educators. Although generalizability of the 
results is limited, the application of methods and recommendations should provide additional 
options and opportunities to educators towards experimentation and replication as seen appropriate. 
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Preservice Teachers’ Experiences in a Required 
Reading in the Content Area Course 
Laura Hasselquist1, Meredith Naughton2, and Tracy Kitchel3 

Abstract 

Strong literacy skills are needed to be successful in the 21st century. All teachers are charged with 
developing students’ literacy skills and abilities. To help better prepare preservice teachers for this 
task, students at the University of Missouri are required to take a Reading in the Content Area 
(RICA) course. This intrinsic case study focused on preservice agriculture teachers who were 
nearing completion of the RICA course. Two focus groups were conducted with a total of nine 
participants. Four themes emerged from the data: 1. students held misconceptions and concerns 
that were dispelled, 2. the structure and content made it an impactful, yet incomplete, experience, 
3. they recognized the importance of literacy in agricultural education, and finally 4) they were
still hesitant to use literacy in their future classrooms. Recommendations for practice include:
adding a literacy component to microteaching experiences, developing confidence surrounding
literacy assessment abilities, and providing preservice teachers with literacy strategies specific to
agricultural education.

Keywords: teacher preparation; literacy; preservice teachers; teacher education 

Introduction and Literature Review 

High- quality literacy skills are fundamental for life in and out of the classroom (Castleton, 
2002; Heller & Greenleaf, 2007; Moje, Young, Readence, & Moore, 2000; Pearson, 2013; 
Schmoker, 2011; Tannock, 2001). Literacy skills have been and will continue to be a cornerstone 
of quality instruction (Buehl, 2011; Schmoker, 2011). In the past several decades, the workforce 
has experienced rapid changes, but the need for literacy skills in the workplace is unchanging 
(O'Brien & Stewart, 1990; Shanahan & Shanahan, 2008). Students who lack these skills fall behind 
in classrooms and the workplace. Higher literacy skills lead to higher income levels, avoidance of 
the criminal justice system, healthier lifestyles, and increased social and civic engagement (Heller 
& Greenleaf, 2007; Shanahan & Shanahan, 2008). College and career ready students possess the 
literacy skills needed to be successful in a variety of settings. 

Literacy instruction in school changes as students progress through each grade level. In 
elementary school, the focus is often on learning-to-read and learning-to-write (Chall,1983). 
Towards mid-elementary school, the focus often shifts toward read-to-learn and write-to-learn 
activities (Chall,1983). Students are expected to use literacy skills as part of the learning process; 
however, many struggle with this transition because they are rarely taught how to read and write 
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the types of texts they are now expected to use (Buehl, 2011; Pearson, 2013; Schmoker, 2011). 
Many high school graduates do not possess the literacy skills needed to be successful in college or 
careers (Pearson, 2013; The National Commission on Writing for America's Families, 2004). 
Teachers who strive to embed common literacy strategies in their instruction must also contend 
with specific literacy demands of their content areas (Biancarosa & Snow, 2004; Heller & 
Greenleaf, 2007; Shanahan & Shanahan, 2008).  

Each content area has unique disciplinary literacy. Disciplinary literacy includes the way 
the content is organized, how it communicates key information, technical vocabulary, and how 
texts are used (Buehl, 2011; Dougherty Stahl, 2014; Lesley, 2014). Being literate within a 
discipline, such as agriculture, means identifying and using appropriate communication styles for 
the field (Moje, 2008). The technical vocabulary can also be an obstacle. Students must become 
comfortable with the language (Allington, 2002; Dougherty Stahl, 2014; Krajcik & Sutherland, 
2010; Park, 2011; Snow, 2010) and syntax (Fang, 2006). It is necessary for all content area teachers, 
including agriculture teachers, to focus on the development of literacy skills in their classrooms 
(Jewett, 2013). 

Teachers who integrate literacy into their classroom face many challenges. In addition to a 
positive attitude toward teaching literacy, they must possess the knowledge, skills, and instructional 
tools needed to integrate it effectively. Previous research has indicated agriculture teachers believe 
literacy instruction is only supplemental to the content area (Park, van der Mandele, & Welch, 
2010). Research also indicates teacher literacy attitudes and beliefs are grounded in personal 
experience and disciplinary identity (Fang, 1996). Teacher attitudes also impact the likelihood of 
implementing reading strategies (Baker et al., 2008; O'Brien & Stewart, 1990). Student literacy 
attitudes are actively influenced by their teachers (Adams & Pegg, 2012; Moje, 1996; Park & 
Osborne, 2007a; Phelps, 2005). Historically, secondary teachers often view literacy skills 
instruction as something that should occur outside their classroom (Shanahan & Shanahan, 2008). 

To aid in the integration of literacy instruction, many states have mandated literacy 
coursework for preservice teachers. Over 80% of in-service agriculture teachers have completed 
some literacy-related college coursework (Hasselquist & Kitchel, in press), a marked increase from 
previous studies (Park & Osborne, 2007a). Agriculture teachers must be comfortable with literacy 
strategies to use them in the classroom (Park & Osborne, 2006; Santamaria et al., 2010). Agriculture 
teachers who completed literacy-related coursework had better literacy attitudes (Park & Osborne, 
2006) and used 10 additional strategies than non-completers (Park & Osborne, 2007a). When 
preservice teachers complete literacy-related coursework it has the potential to positively influence 
their classroom practices. 

Very little is known about preservice teachers’ attitudes and beliefs concerning literacy 
integration in the secondary classroom. What is known indicates preservice teachers are not 
supportive of literacy in the secondary setting. Preservice teachers believe literacy instruction 
should occur outside the content area classroom (Lesley, 2014). Some believe literacy instruction 
is inappropriate and unneeded at the secondary level (Hall, 2005). Preservice agriculture teachers 
are particularly resistant to the idea of using literacy in the classroom. They perceive literacy is 
counter to the hands-on nature of agriculture (O'Brien & Stewart, 1990). Improving preservice 
teacher literacy attitudes is one step toward improved classroom integration (Baker et al., 2008). 
Literacy-related coursework is designed to increase pre-service teachers’ knowledge regarding its 
importance, expose them to a variety of literacy strategies, and improve attitudes and beliefs 
concerning literacy’s role in the content area classroom. Given time and support, it is possible to 
change teacher attitudes (Hall, 2005; Spitler, 2011) and literacy-related coursework provides the 
necessary structure. To create in-service agriculture teachers who incorporate literacy skill 
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development, we must begin to understand and change preservice teachers’ attitudes and 
perceptions (Spitler, 2011). Before we can begin to change attitudes and classroom practice, we 
must first understand their experiences in a required literacy-related class. 

Purpose 

Learning how to incorporate literacy requires high-quality preservice teacher training, 
(Snow & Moje, 2010). This training is typically provided through a single literacy course (Spitler, 
2011). To evaluate the current process and determine if it is successful and identify any potential 
changes that must be made, we must explore the student experiences. This preliminary study’s 
guiding question asked: what are the experiences of preservice agriculture teachers in a required 
Reading in the Content Area (RICA) course? 

Methods 

This intrinsic case study (Stake, 1995) focused on preservice agriculture teachers nearing 
completion of Reading in the Content Area (RICA) course. RICA is required of all middle and 
secondary education majors at the University of Missouri. The course is offered through the College 
of Education. Due to high enrollments, the class is taught by multiple instructors every semester. 
A common syllabus and course objectives are used to keep the class as standardized as 
possible. The common course assignments included: two microteaching experiences with 
integrated literacy strategies, creating a lesson plan that incorporates at least two literacy 
components, and developing an annotated bibliography focusing on literacy research in their 
discipline area. The stated purpose of the RICA course is to raise general literacy awareness by 
defining literacy and demonstrating how it is used in a variety of classroom settings.  

The target population was undergraduate education students at the University of Missouri. 
The bounded system was students who were within two weeks of completing the required RICA 
course. All participants were of at least junior standing and within two semesters of their student 
teaching experience. Data collection took place in the spring and fall of 2016. Near the end of 
each semester, agricultural education majors were invited to a focus group. In the spring an 
invitation was extended to all eight preservice agriculture teachers enrolled in RICA, with seven 
agreeing to participate. In the fall, an invitation was extended to all four preservice agriculture 
teachers enrolled in RICA, with two agreeing to participate, for a total of nine participants.  

The semi-structured focus groups lasted approximately one hour. See Table 1 for a 
complete list of focus group questions. Each session was led by the primary researcher and recorded 
and transcribed for data analysis. Additionally, field notes were taken during data collection. Data 
were approached with a constructivist lens (Creswell, 2013). Line by line coding was used to 
identify categories and themes of the experience. The focus group interviews and field notes served 
as a primary source of data; the course syllabus, calendars, and assignments were used as secondary 
data sources. To ensure trustworthiness, researchers triangulated data between participants over 
two different semesters and four different course sections.  Additionally, researchers conducted 
member checking and peer debriefing and maintained a thorough audit trail of coding and analysis 
(Creswell, 2013; Stake, 1995).   
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Table 1 

Focus Group Interview Protocol 

Before starting RICA, what did you think literacy was?  Has your opinion changed? 
What did you expect from this course? 
What was the most beneficial thing you learned in class? 
Will this class influence your teaching? Explain 
Did you see literacy in your field experiences? What did it look like? 
Do you plan to incorporate literacy into your classroom? Explain 
Is there anything else about the experience you would like to share? 

The researchers reflexively position themselves as former high school teachers who 
incorporated literacy in their classrooms. The primary researcher completed a RICA course as an 
undergraduate student in Wisconsin. The secondary researcher served as a teaching intern for a 
RICA course at the University of Missouri. These experiences may have influenced the researchers’ 
subjectivity (Creswell, 2013). However, care was taken to ensure accuracy and validity of the 
findings as discussed above. 

Findings 

Data analysis yielded four distinct themes related to the preservice agriculture teachers 
experience in the Reading in the Content Area (RICA) class. 

Theme 1: Concerns and misconceptions exist but are dispelled early in the course 

Before starting RICA, the participants held preconceived notions about the course structure 
and content. All the participants noted some initial hesitation and trepidation regarding the class, 
or as Jon put it, “I wasn’t excited.” The most commonly vocalized misconception was the belief 
that RICA was for “English and reading instructors” or “language arts and social studies teachers,” 
not agricultural education majors. This stemmed from the material they believed would be covered. 
“I thought we were just going to have to read a bunch of different types of readings,” said Katie. 
Pete shared, “I thought we would be writing a lot more, like poetry and stuff.” Micah assumed, “we 
would be doing a lot of what [English teachers] are teaching our students to do.” Reading and 
writing to gain the perspective of a secondary English student was unappealing to the participants 
and cemented in their mind RICA was not for agricultural education students. 

RICA is based in the College of Education, which led to participant concern and anxieties. 
When asked what they thought the class would be like, Rose said, “boring – it’s an education class. 
It’s probably just going be like any other [education] class where you just sit and listen to a lecture.” 
Sophie added, “their classes aren’t practical.” The perceived structure of lecture-based courses led 
to frustration. Participants often noted feeling they were given background information but never 
allowed to apply it. 

Participants also articulated feelings of being an outsider and undervalued by education 
professors and the anxiety it caused. “I didn’t expect for [RICA] to go well at first because we are 
the black sheep in the College of [Education]. No one understands what Ag Education is,” said 
Beth. Mary shared: 
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Most classes in the College [of Education] don’t like us, they are not able to connect with 
Ag Ed students. I just figured this was one of those things we were just going to have to 
check off the list and get through. 

The perceived outsider status was an obstacle for participants. Rather than viewing the 
class as a learning opportunity, they saw it as a requirement and something to “get over”. Based on 
past experiences, participants believed the education professors were not excited to have them in 
class, and therefore they were not excited to be in class. 

However, once class started the fears, misconceptions, and anxieties melted away. “This 
was my favorite education class of all time,” stated Sophie. Despite representing four different 
RICA sections and instructors, all the participants were mindful of the positive role the instructor 
had on the course. Rose shared, “I don’t know about the other RICA classes, but I think [because 
of] our teacher, we had an amazing experience.” Lynn expressed appreciation for her professor’s 
willingness to learn new information and engage in their lessons, “She really tried to make a 
connection [with us]. Whenever we had to do our lesson, she’d talked about how much she 
learned.” Beth stated, “I think we have been pleasantly surprised. [Our teacher] really does make 
an effort to connect to us . . . and our [content] area.”  

Additionally, they had positive interactions with their peers and felt accepted. “People 
really enjoy what we taught and were engaged,” volunteered Pete. Katie added, “People will come 
up to us after class or our lesson and say, ‘oh, that’s interesting. I never knew that’s why we do 
that.’ It was really cool.” Not every interaction was positive, but the mixed experiences did not take 
away from the inclusive feel.  

Theme 2: The class was an impactful, but incomplete learning experience 

Despite beginning with dread and trepidation, the participants realized the value of the class 
and had a positive experience. They felt like their identity as agriculture teachers and their personal 
time was valued. Sophie said, “Our teacher did not waste our time. She wanted to make sure we 
wanted to learn and didn’t give us busywork.” Lynn simply stated, “Teachers make your 
experience.” Participants valued being able to learn from the teachers’ personal experiences too. 
Beth said:  

He would give examples of things he used to do when he was teaching high school. He’s 
like ‘don’t do this, these were the mistakes I made, it wasn’t very good.’ I thought it was 
good seeing first hand and having a professor who is willing to share their mistakes with 
you. 

They appreciated learning activities and immediately envisioning how it could be used in 
their classroom. “She actually taught us things we could use in our classrooms, it was a fun class,” 
reflected Rose. 

Besides the welcoming and productive environment, the participants also greatly valued 
the content of the class. If asked to define literacy prior to the class, many participants would have 
focused on the mechanics of reading and writing. Pete said, “Before I took the class, I thought 
[literacy] was just your ability to read and write, I never really went much deeper.” Katie shared 
how her RICA experience changed her mindset regarding literacy. “I always just thought [literacy] 
was about literature, so like reading mostly, but after class, I figured out it . . . it’s getting students 
to comprehend the procedures and what’s going on.” All the participants noted an expanded 
definition and understanding of what literacy entailed. Before class, they believed literacy was only 
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about reading and writing; however, after the class, they recognized literacy allowed students to 
understand the world around them. 

Beyond a richer definition and understanding of literacy, the participants discussed having 
an appreciation and understanding of the importance of including literacy in all classrooms, 
including agriculture. The urgency to include literacy arose from two specific concerns. The first 
concern focused on secondary students’ lack of abilities. Beth said, “Just learning the 
statistics about how underserved some of our students are, the levels that they are not able to read 
at, it’s even more important for us to know how to teach literacy.” Others believed it was their 
responsibility as future teachers to help struggling readers and writers. Sophie described the 
importance of high-quality literacy skills. “Whatever you are doing, you are going to have to 
be able to read and to write. I want to include [literacy] in my classroom because [the students] 
will be using it so much later.” The second reason to integrate literacy stemmed from its 
role in increasing student knowledge and retention. Micah shared, “The small ways we can 
incorporate [literacy] make a difference in student learning.” Lynn added, “I think by including 
reading and writing, it helps us get to our final goal of students comprehending the material and 
being able to apply it.” They felt a sense of responsibility to build the skills needed to learn new 
information in the classroom and be successful in life outside of school. 

How content was taught was another aspect that added value to their experience. Micah 
said, “We were taught a lot of neat ways to improve our classroom. I definitely think this class will 
help us improve our teaching . . . and be better teachers overall.” They discovered a variety of ways 
to include literacy, identified multiple types of texts, and practice literacy incorporation through 
“mini-lessons.” Pete described the experience, “We learned a lot of cool strategies . . . and different 
activities for your classroom.” Mary described the class as “learning ways to include smaller bits 
of reading and writing in a lesson so it’s not so overwhelming.” Beth said, “I feel more confident 
in my abilities to have my students do [literacy] things, and more confident in my abilities to instruct 
them on how to do those things.”  

Being exposed to and using a wide variety of non-traditional texts was crucial for the 
participants. Prior to RICA, many participants believed textbooks were the only type of texts used 
in agriculture. Sophie and Rose, who were in the same section, stated their instructor’s use of a 
wide variety of texts, including websites and videos, made them realize how often students are 
exposed to texts and the importance of understanding them. Katie encapsulated her experience with 
defining text: 

One day, at the beginning of the semester, our instructor said ‘[texts] are not just papers 
and essays, it can just be a drawing. If you can explain what you drew, you are using 
literacy.’ I just thought that was great. 

The new definitions of text and how it can be used was helpful for participants; it made it 
easier for them to envision literacy in their own future classrooms. 

Every RICA student is required to complete several mini-lessons or microteaching 
experiences. The expressed objective of the microteaching experience is for students to gain 
confidence and practice integrating literacy into lessons. Seeing a variety of literacy activities in 
the context of their classmates’ lessons was important for the development of the participants. Jon 
shared, “the most helpful thing was seeing how other [students] put literacy into their lessons. I 
liked being able to look at what they did and twisting it around to make it work for me . . .” The act 
of teaching was also important. Participants had not yet taken the teaching methods courses and 
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had never had the opportunity to teach a lesson before. Therefore, microteaching allowed them to 
start building their teacher skillsets. 

Despite a very positive experience, the participants still wanted more instruction on how 
to assess student work and specific strategies that work well in the agriculture classroom. “It would 
have been nice to know . . . we didn’t touch on how to grade anything,” said Rose. While the 
participants improved their overall confidence, they still craved more guidance in assessing and 
assigning work. Additionally, the participants appreciated identifying general ways to include 
literacy in the classrooms, but also lamented not having specific strategies geared towards 
agriculture. Sophie shared her frustration, “[the instructor] would just approach things very broadly, 
never really focusing on Ag.” Participants discussed how they had to turn to other content areas 
when trying to identify strategies to use in their classrooms. Lynn said, “I know there is not a lot 
out there for us, so we have to branch out to science.” Beth said, “I feel like we can closely relate 
to the science group and what they do.” While the students were able to adapt strategies to fit, they 
longed for agriculture- specific strategies. 

Theme 3: Literacy belongs in the agriculture classroom 

The participants began to explore the idea of disciplinary literacy (literacy skills specific 
to each content area) in agriculture. “Math has its own kind of literacy, English has its own kind of 
literacy, and agriculture has its own literacy,” said Mary. They believed disciplinary literacy was 
important and recognized the variety of ways it is used. When asked to describe what 
disciplinary literacy looked like for agricultural education, Jon replied with, “It’s not just you 
to go Ag class, write and paper and give a presentation, it’s different. You got to apply it.” The 
discussion focused around the various types of text agriculturalists encounter (production 
records, safety manuals, blueprints, proficiency applications, etc.) and helping students 
understand and apply information. Some participants discussed the importance of helping 
students with the technical vocabulary used in agriculture. Lynn added, “I want my 
students to be good consumers of knowledge and to tell the differences between accurate 
and inaccurate information.” The idea of helping students identify accurate information was 
important for all participants.  

Understanding how to use literacy and disciplinary literacy in agricultural education was 
a critical breakthrough for participants. They discussed recognizing how literacy already exists 
in classrooms and the significance of capitalizing on it. Rose said, “[RICA] made me notice 
how important it is to put literacy into every class.” They could identify subtle ways literacy is 
present in agriculture. Pete shared, “Even doing safety type stuff . . . I never really thought 
about it too much, but that’s one-way literacy is in your classroom.” They also could 
identify missed opportunities to improve a lesson through literacy integration. Katie described an 
experience where she observed the teacher explain livestock evaluation and become frustrated 
when the students struggled with the technical vocabulary. “She could have taught those vocab 
words with a word chart or something.” Mary shared a similar experience related to chainsaw 
safety. “The teacher didn’t have them read, he strictly [taught] it from PowerPoint. I think that 
was a missed opportunity to incorporate literacy.” Participants discussed the importance of 
capitalizing on those opportunities to help increase student learning. In the words of Mary, 
“Little [literacy] things make a big difference.” 

Theme 4: Yes, but . . . Still reluctant to include literacy 

When asked if they planned to incorporate literacy activities into their classrooms, all 
the participants answered yes; however, despite their intentions, they still held reservations. 
One concern raised by the participants was student resistance. They described how many 
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students enrolled in agriculture classes have specific expectations regarding course material and 
instruction. Jon shared, “A lot of kids take Ag as a fun elective and they don’t want to be reading 
and writing, that could be something they fight you on.” To counter this, the participants 
discussed the importance of using literacy purposefully and subtly to make it a natural part of 
class. As Lynn noted, “You can’t just drop [literacy] in there. I thought it was really fun to find 
sneaky ways to incorporate it, like ‘haha you didn’t even realize you’re reading.’” 

Another concern was the perceived juxtaposition between literacy and the hands-on nature 
of agricultural education. Mary’s field observation left her with a distinct opinion: 

I went to a Greenhouse class and then to Construction and Mechanics class, so the kids 
were really interested in the activity. I asked them as I was going through and watching 
them, "Would you want to write anything about this? Could you read an article about it?" 
and they kind of looked at me like, "This is a fun class, we don't do reading and writing in 
this class." You don't do that with hands-on stuff. 

Many participants reflected on their experiences as students and the lack of literacy 
exposure in their high school programs. Katie said, “We never did this in my Ag program, we were 
too hands-on.” They felt the hands-on aspect of agriculture was incompatible with literacy 
integration.  

Participants also were reluctant to incorporate literacy for the sole purpose of incorporating 
literacy. Beth said: 

I think sometimes in education we do things because someone along the line told us that 
that was the right way to teach. Just because a principal wants you to do something is not 
a good enough reason to do it. 

They discussed the idea of doing literacy effectively. Sophie said, “I feel you just have to 
do it the right way. . . you can’t just give them something.” Several participants worried about 
finding the right places to include literacy to make lessons meaningful and not just busy work. “I 
think once [students] see the value in [literacy], it could go a little more smoothly,” added Pete. 

Discussion 

Misconceptions about course material and relevancy, as well as a perceived 
“outsider” status contributed to participants' hesitancy regarding the RICA course. However, 
once the course began, students found the experience to be fun, engaging, and useful for 
their future classrooms. Other content areas have reported similar transitions from reluctant 
participants to engaged classroom community members (Spitler, 2011). The outsider status was 
overcome due to the purposeful efforts of participants’ instructors to make them feel 
welcome, included, and accepted amongst their peers. The participants’ understanding of 
literacy expanded beyond reading and writing to encompass using reading, writing, speaking, 
and listening to improve student comprehension and understanding. Being exposed to a broad 
array of strategies and activities they could use in their future classrooms made RICA a positive 
experience for everyone. 

Is it possible the “perceived outsider” status inhibits agriculture education majors 
from maximizing learning in other classes? Especially those outside their home college where 
they may feel unwanted? Future research should be conducted to determine if “outsider status” has 
a negative impact on learning or if the location of the agricultural education program (college of 
education or college of agriculture) influences those perceptions. Feeling wanted and valued by 
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their teachers and peers allowed these participants to fully engage in the course. Future 
research should be conducted to determine if any other external barriers exist regarding 
students’ participation in a RICA-type course. To maximize a student’s experience, we must 
recognize potential mitigating factors and work to overcome them. 

The course content was extremely important for the participants. They wanted the material 
discussed in class to be relevant to them as future agriculture teachers. Seeing how literacy could 
be applied to any classroom and practicing it through microteaching was key to enhancing learning. 
One recommendation for practice is to encourage students to integrate literacy activities or 
strategies into all microteaching experiences, including teaching methods course(s). 
Misconceptions regarding course content led to the hesitations regarding the class. An additional 
recommendation for practice is to start a dialogue between RICA instructors and agricultural 
education faculty to discuss how they can support each other’s efforts. It is likely both parties are 
uninformed regarding the nature of their positions and how they can work together. Agricultural 
education faculty can offer unique insights on how literacy is used within our discipline and the 
challenges agriculture teachers face when incorporating it. RICA instructors can help us identify 
and embed literacy in all our agricultural education courses. By increasing our students’ exposure 
to literacy, we can help improve their confidence and perhaps their classroom practices. 

The main goal of RICA, to help preservice teachers understand literacy and how to 
integrate into classrooms, was met. The participants moved beyond the misconception that literacy 
was just reading and writing, and toward a richer understanding of literacy and how it can help 
students. Additionally, they developed positive attitudes regarding the importance of literacy 
incorporation, which may motivate them to integrate it (Adams & Pegg, 2012; Moje, 1996; Park & 
Osborne, 2007b; Phelps, 2005). Developing an awareness of the statistics related to the 
importance of reading was a key motivator for participants. It is beneficial for preservice 
agriculture teachers to understand the literacy demographics of their future students.  Preservice 
teachers felt integrating small literacy activities was important to build students’ literacy skill 
sets.  

Instruction on how to use literacy in the classroom led to increased confidence. Feelings 
of increased confidence and teacher self-efficacy upon completion of a RICA-type course are 
not unusual for preservice teachers (Buehl, 2011; Spitler, 2011). The participants developed 
knowledge regarding a broad range of literacy strategies. Agriculture teachers who have 
completed a RICA-style course use a wider variety of strategies in their classrooms compared to 
non-completers (Park & Osborne, 2007a). An expanded definition of text is also a common 
outcome associated with a RICA-style course (Spitler, 2011). The participants valued 
participating in and observing microteaching experiences. They appreciated how those 
experiences allowed them to gain confidence and see literacy used in a variety of contexts. It 
is recommended preservice agriculture teachers continue literacy-related coursework to improve 
future classroom practice. Additionally, consideration should be given to having students 
purposefully reflect on the different literacy activities they have been exposed to and how the 
strategies could be adapted and used in agricultural education. One recommendation for practice 
is to include a question regarding the inclusion of literacy strategies/activities or improvement 
of existing ones as a part of microteaching reflections. Research should be conducted to 
determine how in-service teachers select and adapt literacy strategies to meet their 
classroom needs. Identifying and modifying strategies was an important skill the focus group 
participants began developing in class. By understanding this skillset with in-service teachers, we 
can develop a stronger skill set among our preservice teachers. 



Hasselquist, Naughton, and Kitchel Preservice Teachers’ Experiences… 

Journal of Agricultural Education 149 Volume 60, Issue 2, 2019 

 Students developed disciplinary literacy awareness and understanding during the course 
(Buehl, 2011). The participants could identify several ways literacy is uniquely used in 
agricultural education. For them, the types of texts used, technical vocabulary, and applying the 
information are all part of agriculture’s disciplinary literacy (Allington, 2002; Chambers Cantrell, 
David Burns, & Callaway, 2008; Moje, 2008; Park et al., 2010; Santamaria et al., 2010b; 
Snow, 2010). Participants recognized many existing literacy opportunities within agriculture and 
the importance of capitalizing on them to maximize student learning (Schmoker, 2011). Teacher 
educators should work to continue preservice teachers’ disciplinary literacy awareness. 
Conducting structured discussions regarding the use of literacy to enhance student learning on 
common topics (e.g. shop safety) would be beneficial for preservice teachers. 

Even though the participants found this class highly beneficial, they also left the 
class wanting more. Agriculture teacher educators can fill the void. Participants felt 
frustrated and unprepared regarding an assessment of students’ work. Helping future teachers 
understand and develop assessment skills is important. Agriculture teachers who are 
comfortable in assessing student writing are more likely to use it in their classrooms 
(Hasselquist & Kitchel, in press). Assessing student learning is a vital component of 
teaching. It is important to help preservice teachers develop the skills and knowledge needed 
to assess student learning, not just list different assessment methods. Additionally, RICA 
instructors should make an effort to include discipline-specific literacy strategies in their 
courses. While knowledge of a wide variety of strategies was valued by the participants, they 
were keenly aware of the lack of agriculture-specific strategies. Future research should be 
conducted to determine what literacy strategies are commonly used within agricultural 
education and provide direct instruction on the most common strategies to preservice 
teachers. 

Currently, a disconnect exists between the participants’ attitudes regarding literacy. 
They espoused the belief literacy was important for students and planned to include it in their 
lessons while also expressing a reluctance to use in their classrooms. Hesitation to include 
literacy in the classrooms is not a new phenomenon (Hall, 2005; O'Brien & Stewart, 1990; 
Spitler, 2011). Preservice agriculture teachers have long held the belief that the hands-on 
nature of agriculture does not allow for literacy integration (O'Brien & Stewart, 1990).  It is 
important for preservice teachers to identify the variety of ways literacy integration supports 
hands-on learning. Teacher educators should help students identify and enhance existing literacy 
opportunities found in hands-on activities. Many preservice teachers hold concerns about the 
lack of literacy buy-in from students (Hall, 2005; O'Brien, Stewart, & Moje, 1995; Spitler, 
2011). For the participants, overcoming student resistance meant being “sneaky” by finding 
subtle and purposeful ways to include literacy.  Finally, the importance of using literacy the 
“right way” was not lost on the participants. They discussed it must be done purposefully and 
with enough support to help students be successful.  

The ambiguous nature of preservice teachers’ literacy beliefs is a point of concern. 
A discussion should be held between literacy and content area experts focusing on how 
much of preservice reluctance is developmental in nature (e.g. worrying about student 
response) and how much of is discipline specific (e.g. literacy is counter to hands-on learning) 
and what steps can be taken to overcome both. Future research should be conducted with early 
and mid-career teachers regarding the literacy integration and adoption process. How did they 
overcome challenges and what were the important experiences that aided them in the process? 
An additional study should be conducted with first-year teachers to explore their experiences as 
they begin to incorporate literacy in their classroom, which may also provide some insight into 
preservice teachers’ mixed views regarding literacy. Finally, research should be conducted with 
preservice teachers in other content areas to determine what can be done to help improve the 
RICA experience for all preservice teachers. 
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International Agricultural Education from 1975 to 
Present: A Research Synthesis 
Kendall M. Wright1, Stacy K. Vincent2, and Rebekah B. Epps3 

Abstract 

With the increasing interdependence of international agriculture, agricultural education has, and 
will, continue to play a significant role in the success of all nations’ agriculture. The purpose of 
this research synthesis was to examine the literature on international agricultural education since 
1975 to identify major research themes and determine if the transformative learning process is 
present. Inclusion criteria for this synthesis included a) publish date after 1975 in a peer- reviewed 
journal, b) address international agricultural education, c) demonstrate at least one stage of 
transformative learning, and d) be identified through search strategies. Seventy-one articles were 
identified. Themes in current research included studies on education abroad, explorations of other 
nations’ agricultural education systems, globalization of American curriculum, and extension 
efforts abroad. The most common stage of transformative learning present in articles was the 
critical assessment of assumptions. Recommendations include further research on the impact of 
international experiences on secondary agriculture teachers and to increase the use of the 
transformative learning theory (Mezirow, 1991) as a theoretical lens in international agricultural 
education research.  

Keywords: international agricultural education; research synthesis; transformational leadership; 
literature synthesis. 

Introduction 

Many factors impact the progress of developing nations, including economics, 
infrastructure, political volatility, and perhaps most importantly, agriculture (Tugendhat & Alemu, 
2016). Long recognized as the foundation of developing nations, agriculture provides food, fiber, 
natural resources, and a livelihood for many citizens (Csaki, 1999). American agriculture is 
connected to international agriculture “through social, cultural, political, and economic integration” 
(National Research Council, 2009, p. 15). Furthermore, in 1972, the United States Congress 
mandated that the U.S. Agency for International Development (USAID) establish and foster 
programs to assist developing nations in improving and expanding upon agriculture (Irwin). Today, 
however, the agricultural practices and technology of developing nations still lag far behind that of 
developed countries, thus preventing agriculture from supporting national growth to its fullest 
potential (Xu, Li, Tang, & Mukwereza, 2016).  

According to Dadush (2015), the overwhelmingly unskilled and uneducated workforce of 
developing nations further adds to the lag; therefore, education plays a significant role in the 

1 Mrs. Kendall M. Wright is an agriculture teacher at Rolling Meadows High School, 2901 Central Road, 
Rolling Meadows, IL 60008, kendall.wright@d214.org 

2 Dr. Stacy K. Vincent is an Associate Professor of Agricultural Education in the Department of 
Community and Leadership Development at the University of Kentucky, 505 W.P. Garrigus 
Building, Lexington, KY 40546, stacy.vincent@uky.edu 

3 Dr. Rebekah B. Epps is an Associate Professor of Agricultural Education in the Department of 
Community and Leadership Development at the University of Kentucky, 708 W.P. Garrigus 
Building, Lexington, KY 40546, rebekah.epps@uky.edu  



Wright, Vincent, and Epps                     International Agricultural… 

Journal of Agricultural Education  Volume 60, Issue 2, 2019 154 

progress and success of developing nations. Without education, economies could stagnate, leading 
to both domestic and international struggles for developing countries (Inglehart & Welzel, 2009). 
Vocational education is especially important for the development of new markets, jobs, and the 
general prosperity of developing nations as it takes the uneducated workforces and molds them into 
skilled workers (Spielman, Ekboir, Davis, & Ochieng, 2008). Agricultural education specifically 
is vital for the growth of developing nations as it is the foundation of livelihoods, dietary 
sustenance, and economic progress (Csaki, 1999; Lindley, Van Crowder, & Doron, 1996; Xu et al., 
2016). However, the Food and Agriculture Organization (FAO) (1997) emphasized the failure of 
agricultural education in many developing nations to assist in adapting to the changing world. In 
the most recent International Food Security Assessment completed by the United States 
Department of Agriculture (2017), it reported, “In 2017, nearly twenty percent of the population in 
the 76 [developing] countries are estimated to be food insecure; thus 646 million people out of a 
population of 3.5 billion are estimated to not have access to a daily caloric target of 2,100 calories” 
(p. 1). Estimated to reach 9.1 billion by 2050, the world population continues to grow but at a much 
slower rate, with the majority of growth occurring in developing nations. Within the next two 
decades, researchers estimate the population growth will result in a 50% increase in demand for 
food (Hazell & Wood, 2007) and 70-100% increase in demand by 2050 (Godfray, Beddington, 
Crute, Haddad, Lawrence, Muir, & Toulmin, 2010). Thus, agricultural education is needed in those 
nations to address current and future food insecurity. To achieve this, agricultural education must 
be a focus of developing nations’ strategic plans for improvement (Miller & Madou-Bangurah, 
1993).  
 

Just as developing nations receive assistance in economic and political development, so 
must these nations also receive assistance in the development of agricultural education (Miller & 
Madou-Bangurah, 1993; Tugendhat & Alemu, 2016). As leaders in both American and 
international agricultural education strive for improved knowledge and understanding of the global 
impact of agricultural education, the first step should be examining what has already been 
researched in international agricultural education. The purpose of this study is to synthesize 
research on international agriculture in order to conceptualize the relationship between international 
agricultural education and transformation.  

 
Theoretical and Review of Literature 

 
 According to the National Research Council (2009), societies across the world are 
interdependent, thus necessitating citizens to develop the skills required for successful participation 
in an ever-changing global climate. Global mindedness is defined as the degree to which a person 
seeks to learn about other cultures and the people that live in them (Mendenhall, Stevens, Bird, 
Oddou, & Osland, 2012). Many professionals, scholars, and administrators agree that in order to 
increase global mindedness, involvement in international education is needed (Bruening & Frick, 
2004). Because “agricultural education, not only for professionals in the agricultural sector but for 
the general public and those in the political arena, is more important in this interdependent, global-
market world” (Meaders, 1994), it is essential to understand how learners can change their 
perspective to one of global mindedness.   
 
 This study is informed by Mezirow’s (1991) Transformative Learning Theory. An adult 
learning theory, transformative learning occurs when a perspective is changed (Mezirow, 1991). 
Mezirow expanded the definition of transformative learning to include the ability to explicitly state, 
elaborate, contextualize, and validate the new perspective in such a way that the learner can take 
action on the new learning in the real world. While a changed perspective is the product of 
transformative learning, it must be acknowledged that transformative learning is also a process. 
According to Taylor (2009, p. 17), “core elements [of transformative learning] include individual 
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experience, critical reflection, dialogue, engaging in other ways of knowing and awareness of 
context”. Mezirow (1994) describes the ten-stage process, which includes these elements, as:  
 

1. “A disorienting dilemma 
2. Self-examination with feelings of guilt or shame 
3. A critical assessment of assumptions  
4. Recognition that one’s discontent and process of transformation are shared and that 

others have negotiated a similar change 
5. Exploration of options for new roles, relationships, and actions 
6. Planning a course of action  
7. Acquisition of knowledge and skills for implementing one’s plans 
8. Provisionally trying out new roles  
9. Building of competence and self-confidence in new roles and relationships  
10. A reintegration into one’s life on the basis of conditions dictated by one’s new 

perspective” (p. 225).  
 

After progressing through each of these steps, a learner’s perspective can change in four ways: 
1) elaboration of perspective, 2) establishment of a new perspective, 3) alteration of point of view 
to include aspects of the initial point of view and the revised point of view, and 4) revision of habits 
due to critical analysis of a person’s assumptions (Mezirow, 1997). While most research using the 
transformative learning theory focuses on adult learning in the post-secondary setting (Taylor, 
2009), the theory can also be appropriately used in non-formal learning, such as in research on 
agricultural extension programs. In non-formal educational settings, transformative learning 
practices can “help identify important pedagogical practices, such as the application of problem-
solving strategies, the promotion of reflection and group dialogue, engagement of active pedagogy 
rooted in the cultural practices and the need for fostering initiative among participants through 
learner-centered teaching” (Taylor, Duveskog, & Friis-Hansen, 2012, p. 726). Furthermore, 
transformative learning in a non-formal setting is well suited to education in developing nations as 
it allows for flexibility in immediate action, direct application of learning opportunities, and 
proximity to those in need (Brembeck, 1973; Rogers, 2005).  
 

Purpose and Objectives 
 

 Syntheses of published literature are essential for, “the progression of a particular field of 
research because they are a collection of past research that is necessary for the systematic 
construction of knowledge” (Thieman, Henry, & Kitchel, 2012, p. 84). Furthermore, this research 
synthesis aligned with the National Research Agenda of the American Association for Agricultural 
Education priority Sufficient Scientific and Professional Workforce that Addresses the Challenges 
of the 21st Century (Roberts, Harder, & Brashears, 2016). The purpose of this research synthesis 
was to examine the literature on international agricultural education from 1975 to the present for 
exploration of major topics and the presence of the transformative learning process. The objectives 
included:   
 

1. Identify major focus areas of international agricultural education research.  
2. Identify a conceptual relationship between international agricultural education and 

transformation.  
 

Procedures 
 

A rigorous research synthesis requires identifying search strategies, inclusion criteria, and 
coding are necessary (Cooper, 2010). Search strategies included a comprehensive investigation of 
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reference and citation databases using Academic Search Complete, Agricola, EBSCOhost, ERIC, 
PsycINFO, and Google Scholar. Reference lists of all studies considered for the synthesis were also 
searched. Keywords and phrases used in the search process included “agricultur* teacher abroad”, 
“international agriculture* education”, and “transformat* agricultural education”.  

 
All identified articles from the search were evaluated through an initial screening to 

determine relevance to the research question based on the inclusion criteria (Cooper, 2010). The 
inclusion criteria required all articles to be published after 1975 in a peer- reviewed journal, cover 
the topic of international agricultural education, demonstrate at least one stage of the transformative 
learning process described above, and be identified through the search strategies. Because no 
references to international agricultural education were found prior to 1975, it was chosen as the 
beginning year for inclusion (Wingenbach, Chmielewski, Smith, & Piña, 2006). Articles selected 
for further analysis were digitally saved and articles not identified through the search strategies 
were not included in the synthesis.  

 
Selected articles were analyzed and coded using a coding matrix (Cooper, 2010). The 

matrix included author(s), year published, purpose, participants, context of international 
agricultural education, indicators of transformation, and results. Following the initial search, 
identification of themes occurred, and articles were further organized into the emergent themes 
based upon their predominant findings and conclusions. An outside colleague, knowledgeable in 
research synthesis methodology, provided member checks. Two of the researchers coded the 
articles separately and then established inter-rater reliability (K = 0.94), which was considered 
“substantial agreement” by Viera and Garrett (2005, p. 362). For Objective 2, additional analysis 
was completed. Each article’s methodology and findings were assessed for the presence of any of 
the ten stages of transformational learning as listed above.  

 
Findings 

 
 The search strategies revealed 71 studies that followed the selection criteria. The majority 
of research methods used to explore international agricultural education were descriptive and based 
upon perceptions of a variety of stakeholders, including faculty, students, extension agents, and 
secondary agriculture teachers. The most common data collection method was a survey instrument 
(n = 41). Mixed methods and qualitative studies were also identified.  
 
Objective 1: Major Focus Areas of International Agricultural Education Research 
 

 Objective 1 sought to identify major focus areas of international agricultural education 
research. Four themes emerged from this synthesis: 1) study abroad experiences, 2) exploration of 
other nations’ agricultural education systems, 3) globalization of American agricultural education 
curriculum, and 4) extension efforts abroad (Figure 1).  
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Figure 1. Theme occurrence of international agricultural education articles, 1975-present.  

 
Study abroad experiences.  

 
 Many studies tout the need for agriculture students to have international experiences in 
order to understand the global world in which they live (Connors, 2004; Harder, Lamm, Roberts, 
Navarro, & Ricketts, 2012; Wingenbach, Boyd, Lindner, Dick, Arispe, & Haba, 2003; Zhai & 
Scheer, 2004). In an effort to prepare post-secondary students for careers in a globalized world, 
colleges and universities have emphasized developing international experiences for their pupils 
(National Research Council, 2009). Both students and faculty members were subjects of the 
research in this theme.  

 
Several studies identified ways in which international experiences may impact and benefit 

students and faculty members, including increased confidence, cultural sensitivity, cultural 
awareness, respect and acceptance of differences between cultures, and personal growth (Conners 
& Roberts, 2015; Ingram, Smith-Hollins, & Radhakrishna, 2009; Place, Evans, Andrews, & Crago, 
2000; Stephens & Little, 2008). Furthermore, Bruening, Lopez, McCormick, and Dominguez 
(2002) found that study abroad experiences may increase students’ interest in working 
internationally and their understanding of the variety of problems in international agriculture, which 
is similar to the findings from a qualitative case study by Edgar and Edgar (2009). Although faculty 
members value international experiences and recognize the need for global education, some 
findings indicate very few faculty with experiences abroad include international content in the 
courses they teach (Thuemmel & Welton, 1983). In contrast, in a longitudinal study on the impacts 
of a Faculty Abroad Seminar, Dooley and Rouse (2009) found international experiences for faculty 
had a more lasting impact on teaching than in research. The findings of Dooley and Rouse (2009) 
were similar to those of Roberts, et al. (2016) in a longitudinal study on the impacts of professional 
development experience in Ecuador.  

 
Additional researchers sought to evaluate how those students who studied abroad impacted 

the communities in which they lived. In a qualitative case study by Bunch, Stephens, and Hart 
(2011), researchers identified benefits for community members who interacted with students as 
increased cultural awareness, pedagogical awareness of different teaching methods, and 
community unification. Unfortunately, a negative impact of the students studying abroad was that 
“while some preconceived stereotypes were altered, some individuals developed new incorrect 
stereotypes” (Bunch et al., 2011, p. 91).  

 
In order for these benefits to be felt by students, faculty, and communities, they must first 

commit to an international experience. Researchers agree that funding is a barrier to undergraduate 
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and graduate students’ desire and commitment to study abroad (Briers, Shinn, & Nguyen, 2010; 
Bunch, Cater, & Rampold, 2017; Bunch, Lamm, Israel, & Edwards, 2013; Murphrey, Lane, Harlin, 
& Cherry, 2016). Motivations for undergraduate students to study abroad include enhancing overall 
life experiences, opportunity to experience other cultures, and increased employability potential 
(Briers et al., 2010). Students are also strongly motivated by the design of the study abroad program. 
For example, in a mixed- methods sequential explanatory study, by Murphrey et al. (2016), findings 
indicate that undergraduate pre-service agricultural educators preferred to study in developed 
countries in programs that last between one and six weeks. This is corroborated with similar 
findings by Parr, Peake, and Riley (2013) and Briers et al. (2010). Parr et al. (2013) additionally 
found a significant relationship between students’ desire to study abroad and their current GPA, as 
well as gender. In a survey of all Oklahoma State University undergraduates enrolled in a college 
of agriculture during the 2010-2011 academic year, Bunch et al. (2013) also found that females 
were significantly more likely to seek international experiences.  

 
Once students and faculty have committed to an international experience, the design and 

teaching practices used within the program can be quite impactful. Program design begins as early 
as the development of the promotional items students see during the recruitment phase. 
Onyenekwu, Angeli, Pinto, and Douglas (2017) found in a document analysis the images used for 
promotional materials for educational experiences in Africa did not accurately represent the content 
being taught. For example, in a program designed for pre-service teachers, only four of 27 photos 
included teaching. The majority of photos showed one white female surrounded by African 
children, holding an African child, or standing in a jungle, which was not representative of the 
program’s pedagogical goals (Onyenekwu et al., 2017). When researchers explored teaching 
methodologies used in education abroad programs, several effective methods emerged. In a case 
study of 50 undergraduate students, Wingenbach et al. (2006) identified one pedagogical method 
that was effective in changing the perspectives of those studying abroad: the practice of preflection. 
“Preflection exercises played a crucial role in helping students identify and later compare their 
perspectives, attitudes, and barriers to participation in international experiential activities” 
(Wingenhach et al., 2006, p. 87). Dooley, Dooley, and Carranza (2008) found similar results in a 
qualitative case study of nine faculty who participated in a Faculty Abroad Seminar. Klein and 
Lawver (2007) describe the benefits of embedding a service-learning component into a study 
abroad program as leading to collaborative projects, increased cultural awareness, and personal 
growth. Many studies agree on effective practices used in education abroad programs, including 
planning specific content to be gained, providing concrete experiences that allow students to 
experience the culture of the host country, frequent debriefing, personal logging of experiences, 
and continuous self-reflection (Lockett, Moore, & Wingenbach, 2014; Ricketts & Morgan, 2009).  

 
Faculty who teach international students should be aware of differences in learning and 

educational background. Through participant observations of 39 Nigerian students studying 
agricultural mechanics at an Illinois community college, Peuse (1983) identified several differences 
in the educational background which impacted the success of the international students, including 
the American value of an independent problem-solving approach clashing with the Nigerian 
teacher-centered approach to education. Roberts, Thoron, Barrick, and Samy (2008) found similar 
results when evaluating the effectiveness of workshops presented by American faculty to Egyptian 
secondary teachers: “Prior to working in an international setting, immerse yourself in the culture 
of the country in which the work will occur. The temptation is always to ‘Americanize’ others, 
imposing the values and structures that are common in the United States upon them” (p. 87). Similar 
findings on the need of the learner context were echoed by Thoron, Barrick, Roberts, Gunderson, 
and Samy (2010) in their study of effective teaching strategies when working with Egyptian faculty 
members. Navarro (2009) asserts that one way to address contextual differences in international 
agricultural education is to utilize participatory methods, which are used to engage people with 
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different perspectives, experiences, needs, knowledge, and opinions in collaborative learning 
scenarios. 
  

Other nations’ agricultural education. 
 
 Nineteen studies centered on other nations’ agricultural education systems, with focuses in 
three major areas: 1) competencies and professional development needs of educators and students, 
2) program and curriculum development, and 3) impacts of agricultural education.  
 
 As much aid is given to developing nations to improve their agriculture in an effort to 
impact their economy, it is essential that the agricultural systems and education of the developing 
countries are explored in order to better serve their needs. Therefore research has revolved around 
identifying the competencies and professional development needs of international educators. Parr, 
Edwards, and Duncan (2008) found that secondary agriculture teachers from the country of Georgia 
had positive perceptions about the growth of agricultural education, a sentiment echoed by Ikeoji, 
Agwubike, and Ideh (2007). Several studies identified the challenges faced by international 
agricultural educators, including a lack of funding and instructional materials (Abolaji & Reneau, 
1988; Alabi, 2016; Ikeoji et al., 2007). Additionally, teachers reported the needs for in-service 
training included increasing and updates of content knowledge in agriculture (Abolaji & Reneau, 
1988; Ede, 1987). Ede (1987) further described the need for in-service training as many secondary 
instructors in Nigeria recognize various competencies important for the success of their students, 
yet do not have the knowledge or skillset to teach the competencies. However, identifying the needs 
of teachers can be challenging, as the opinions may vary. For example, Okatahi and Welton (1985) 
found college instructors in Nigeria and their administrators had significantly different views on 
the need for developing student objectives and curriculum and providing experiential opportunities 
for students, resulting in the teachers’ overall feelings of incompetency. This is especially 
troublesome when considering the findings of Mwangi and McCaslin’s (1994) descriptive and 
correlational study in Kenya, which indicated the most important factor in agricultural extension 
agents’ motivation was dependable supervisors. In-service trainings can be beneficial because those 
who attend the training could potentially share what they have learned with colleagues, as was the 
case in Costa Rica in a study by Brooks and Williams, (2001) in which the majority of secondary 
teachers who participated in the training had shared workshop content with colleagues within two 
months of completing the training. However, positive outcomes are not always sustainable, as was 
the case in a study by Barrick, Samy, Roberts, Thoron, and Easterly (2011) in which they 
discovered a year after an in-service training, Egyptian teachers who participated in a workshop 
felt less competent in the content areas covered and presented discrepancies on all competencies 
covered in the training.  
 
 To overcome the numerous issues, programmatic and curriculum development has also 
been at the forefront of research on international agricultural education. Unfortunately, there is no 
cookie cutter, the best model that can be implemented in each country; context determines the 
practices that will be most successful in each culture (Davis, 2008). Barrick, Samy, Gunderson, and 
Thoron (2009) described the necessity of completing an assessment of the nation’s agricultural 
industry needs in order to determine the content to be taught and the process through which 
educators could best teach it. This was echoed in a descriptive study in which Wettayaprasit and 
Birkenholz (1995) found in a survey of 290 secondary agriculture teachers in Thailand, the majority 
identified an industry assessment as a goal of their programs. However, in a qualitative case study 
by Yildirim and Simsek (2001), findings indicated there is a lack of guidelines for school personnel 
to complete a needs assessment in Turkey. This lead to outdated curriculum and labs which do not 
match the content taught in lecture. A disconnect between industry and communities was also noted 
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in Trinidad and Tobago (Hurst, Conner, Stripling, Blythe, Girogi, Rubenstein, Futrell, Jenkins, & 
Roberts, 2015) and in Afghanistan (Ebner, McNamara, Deering, Oliver, Rahimi, & Fuisal, 2017).  
 
 As researchers have evaluated the current status and needs of international agricultural 
education programs, they have also sought to determine the impact of programs on students. In a 
longitudinal study by Okiror, Matsiko, and Oonyu (2011), the Supervised Agricultural Experience 
approach was used by primary agriculture teachers in Uganda, resulting in increased learning 
through an application by those students who participated in the home program, although parent 
perceptions were not significantly changed. While those are promising results, parents play a 
significant role in determining career paths (Anamuah-Mensah, Asabere-Ameyaw, & Dennis, 
2007). This can be seen in a descriptive case study by Mukembo, Edwards, Ramsey, and 
Henneberry (2015) where the majority of 102 secondary students who participated in a Youth 
Farmers Club reported that their parents encouraged them to join the club and as a result of being 
in the club, the pupils considered agriculture for a career. Furthermore, the majority of the students 
reported they will continue their education in a post-secondary institution and will most likely 
pursue ag-related career preparation experiences (Mukembo et al., 2015). In addition to 
participation in extra-curricular activities, several other factors were found to determine the 
likelihood of secondary students to pursue agriculture as a career, including sex, post-secondary 
school location, and students’ residential area (Ramdwar & Ganpat, 2010).  
 

Globalizing American curriculum. 
 
 While education abroad experiences are great ways for students to expand their global 
knowledge, not everyone will travel abroad. According to the Institute of International Education 
(2013), the number of agriculture students who partake in international experiences is decreasing. 
In recognition of the need for international curriculum, the Association of Governing Boards of 
Universities and Colleges emphasized research and teaching with a global emphasis is needed 
(Jenkins, 2002).  This belief is echoed by many agricultural educators in America, both at the 
secondary, post-secondary, and extension levels (Hurst, Roberts, & Harder, 2017; Hossain, Moore, 
& Elliot, 1995; King & Martin, 1995; McCracken, 1995), as well as by agricultural leaders 
(Ludwig, 1994). A study by Smith, Jayaratne, Moore, Kistler, and Smith (2010) indicated the level 
of global mindedness of extension agents varies with age, level of education, gender, experience 
abroad, and length of time spent abroad. A study by Morales and Brashears (2016) indicates this is 
also true for collegiate students in a causal-comparative study in which 1,218 undergraduate 
students took global agriculture knowledge tests and a significant difference was found between 
freshmen and sophomore students’ knowledge and that of juniors and seniors (upperclassmen 
scored at a higher competency level).  
  
 Beyond the broad generalization that American agricultural curriculum should be 
globalized for the benefits of secondary and post-secondary students, as well as extension agents, 
many studies have addressed what competencies and skills should be taught. In a survey of 86 Iowa 
Young Farmers, findings indicated livestock production, crop production, horticulture, and general 
agriculture at the international level were perceived to be important to learn (Martin & Elbasher, 
1994). Similar results were found in two separate Delphi studies on international agricultural 
education curriculum (Conner, Gates, & Stripling, 2017; Shinn, Wingenbach, Briers, & Baker, 
2009). For non-formal agricultural education, two innovative methods have been evaluated for 
effectiveness in disseminating curriculum on global agriculture. One is the use of a Reusable 
Learning Objective, which is a digital recording of a mini-lesson found to be effective in increasing 
learner knowledge on the covered topic (Gouldthorpe & Harder, 2013). However, in a study where 
237 Texas extension agents were asked to share their perceptions on the worldwide eXtension 
system, which is an online teaching and curriculum database for countries beyond the United States 
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to use, most reported negative perceptions. Findings indicated the following barriers to the 
eXtension system could render it ineffective: time constraint in learning to use the program, lack 
of incentives to use the program, financial concerns, and technology concerns (Harder & Lindner, 
2008). 
 

Extension efforts abroad. 
 
 While many nations have their own extension services, many extension programs in the 
United States have partaken in international efforts to increase education surrounding agriculture. 
Programs commonly taught abroad by extension agents include food science and agricultural and 
food industry development (Weir & Maredia, 2006). According to Rivera (2008), the purpose of 
extension efforts abroad is “educating producers and establishing a climate where they begin to 
organize themselves for profitable purposes” (p. 19) through the fostering of an open learning 
environment in the workplace in which information can be freely shared (Okorley, Gray, & Reed, 
2009). Similar to Barrick et al.’s (2008) findings on formal education practices abroad, research on 
extension abroad has emphasized the need of understanding the context of the country in which 
extension work is completed (Etling, 1994; Pezeshki-Raad, Yoder, & Diamond, 1994). 
Furthermore, Pezeshki-Raad et al. (1994) emphasized the need to assess the administrative 
competencies of learners in other countries, as skills such as program planning and execution, 
program evaluation, and administrative duties play an important role in the success of extension 
efforts abroad.  
 

By respecting indigenous knowledge and skills and using active participation of the local 
population, extension programs can be run in such a way that is beneficial to the learner population 
(Etling, 1994; Kitinoja, 1988; Rajasekaran, Martin, & Warren, 1994). Using these strategies when 
educating abroad in an extension role which impacted the changes in behavior and attitude of 15 
American extension agents who participated in the Internationalizing Extension Training Project. 
Findings indicated those participating in the program increased their ability to work with others 
(especially minority populations), gained a greater understanding of the need to work locally and 
internationally to address global issues, increased awareness of the impact of extension, and gained 
a broader international perspective (Place, Vergot, Dragon, & Hightower, 2008). When assessing 
the effectiveness of an extension program on natives in a program that utilized the contextual nature 
of their international work, Taylor, Duveskog, and Eriis-Hansen (2012) found in East Africa Farm 
to Field School graduates that transformative learning occurred because of the hands-on activities, 
collaborative learning, and having an external facilitator. The use of an external facilitator was also 
emphasized by Amin and Stewart (1994).  
 
Objective 2: Relationship with Transformative Learning  
 

Objective 2 sought to identify a conceptual relationship between international agricultural 
education and transformation. This was achieved by assessing each article for the presence of 
transformative learning stages. All articles had at least one aspect of transformative learning per 
the search inclusion criteria. The total number of stages identified in each article was calculated. 
Most commonly, articles had only one stage of transformative learning present (N = 22). The 
second highest number of articles had two stages of transformative learning, with approximately 
16% of articles (N = 11). Nine stages of transformative learning were the least common (N = 1). 
However, three articles were found to have all 10 stages of transformative learning (Figure 2).  
 

Despite each article having at least one stage of transformative learning, and 28 articles 
having five or more stages present, only two articles referenced the transformative learning theory 
in passing or as a part of a theoretical framework (Foster et al., 2014; Taylor et al., 2012). The third 
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stage, critical assessment of assumptions, was the most commonly identified stage and was found 
in approximately 89% of articles. The second most common stage was the fifth, or the exploration 
of options for new roles, relationships, and actions, found in 48 articles. The ninth stage, the 
building of competencies and self-confidence in new roles and relationships, was the third most 
common, found in approximately 39% of articles. Found in only seven articles, the least commonly 
seen stage was the reintegration of lessons learned into one’s life on the basis of conditions dictated 
by one’s new perspective. Figure 2 shows the number of times each stage in transformative learning 
was found in all 70 articles. 

 
Figure 2. Stages in transformative learning identified within the 70 articles  
 

The research themes identified in objective one varied in the prevalence of transformative 
stages. The articles in the Study Abroad theme overwhelmingly showed the greatest number of 
transformative learning stages and is followed by those articles in the Extension Efforts Abroad 
theme. The articles in Other Nations’ Ag Ed theme showed the fewest number of transformative 
stages. Figure 3 depicts the prevalence of each stage of transformative learning found in each 
theme.  
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Figure 3. Stages in transformative learning identified, based upon research theme and frequency.  
 

Conclusions and Recommendations   
  
 Since international agricultural education research began to appear in peer-reviewed 
journals for agricultural education around 1975, education abroad, international agricultural 
education systems, the globalization of American curriculum, and extension efforts abroad have 
been the dominant topics. However, many gaps exist. Of the 27 articles reporting research on study 
abroad, not a single study evaluated the impact of -international experience on a secondary 
agriculture teacher. The majority of studies focused on post-secondary students (n=26), followed 
by studies on university faculty (n=8). Secondary agriculture teachers are expected to globalize 
their curriculum, but none of the research identified in this synthesis evaluates their perceptions, 
experiences, or global competency. In addition, only one article evaluated secondary students’ 
experiences abroad (Ingram et al., 2009). Furthermore, none of the 27 articles on education abroad 
assessed a long-term international experience. While research agrees that short-term programs are 
beneficial to students and faculty (e.g., Klein & Lawver, 2007; Roberts et al., 2008; Wingenbach 
et al., 2006), the potential benefits of a long-term program should also be evaluated. Therefore, it 
is recommended that future research focus on these under-researched populations and on long-term 
study abroad programs.  
 
 While many researchers recognized the need to understand the context of other nations’ 
agricultural education when researching their programs (Navarro, 2009; Roberts et al., 2008; 
Thoron et al., 2010), only one of 20 studies in this theme evaluated pedagogical practices within 
formal classrooms abroad. Further research should be conducted on common teaching practices of 
secondary, post-secondary, and extension agricultural education programs abroad, as well as on 
determining methods through which educators can build their ability to evaluate and understand 
international contexts.  
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Research reflects an agreeance on the importance of globalizing American curriculum in 
both secondary, post-secondary, and extension settings (e.g., Ludwig, 1994; Martin & Elbasher, 
1994; Smith et al., 2010). However, none of the research articles identified in this synthesis 
evaluated how global competencies were being included in secondary, post-secondary, or extension 
settings, nor did any of the articles address the effectiveness of the globalization of American 
agriculture curriculum. Therefore, methodologies of globalization in curriculum and their 
effectiveness should be further researched.  

Further research should also reflect how Mezirow’s theory is the starting point for 
transformative learning. This should include evaluations of the contextual applications, needs 
assessments, design, and delivery of the experience, as well as the culture and climate of the 
international experience. Viewing the experience through the lens of Mezirow could lead to a much 
better understanding and a richer body of knowledge in the research.  

Extension efforts abroad were the least researched theme of this synthesis. With only 10 
articles, the majority of research focused on the methodologies with which extension agents teach 
at an international level (n=9). Only one article addressed the impact and benefits of working 
abroad for extension agents. While further research is needed in all facets of extension efforts 
abroad, priority should be given to evaluating the impact on extension agents.  

The stages of transformative learning can easily be identified in the research within the 
focus areas of study abroad programs and extension efforts abroad. It is not surprising that the 
transformative process was found least in research on other nations’ agricultural education, as the 
studies in that focus area tended to be descriptive in nature, nor is it surprising that it was less 
prominent in globalization research, as those articles focused on the development of curriculum 
rather than the learning of people. Furthermore, the small number of steps found in the majority of 
articles is not surprising due to the design of the studies. Because most studies utilized 
surveys (n = 41), no opportunities for the evaluation of many of the stages of transformative 
learning existed, even if stages did occur. Therefore, it recommended that future research 
employ a transformative learning theory lens and methodology when evaluating international 
agricultural education to explore this learning process. Methodologies that would be conducive 
to this type of study could include qualitative designs which allow for probing and 
understanding of the situational context and individual learners.  

There is little doubt a global perspective is an important facet of agricultural education in 
the U.S. and abroad. Domestically, increasing global competence is necessary to prepare students 
for a successful career in an interconnected world. Abroad, increasing knowledge about agriculture 
through education is vital for not only feeding the world’s steadily growing population but also for 
stimulating economies in developing nations. Agricultural educators, both as researchers and 
practitioners, have an opportunity to impact these issues (Yahya & Moore, 1988). 
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Abstract 

An ever-changing world of education has led to growing demand for teachers to remain 
competent educators. For school districts to enhance teacher effectiveness, professional 
development workshops must be tailored to the specific needs of educators. To further complicate 
the issue, in-service needs of teachers are ever growing and changing based on experience. The 
theoretical foundation of this study was Knowles Theory of Andragogy. Per the theory, adult 
learners are motivated to learn when they feel intrinsic value or realize the personal gain from 
the learning activity. The central drive for this study was to determine what Louisiana agriculture 
teachers desired in terms of classroom- based professional development, thereby giving these 
adult learners a hand in planning professional development activities. The results from this study 
indicate that there are dissimilar professional development needs based on years of teaching 
experience. Per the conclusions, we recommend the results of this study be shared with state 
agricultural education staff, university faculty, and the Louisiana Agriculture Teachers’ 
Association. Professional development organizers should also consider years of teaching 
experience when planning professional development seminars.   

Keywords: professional development; years of teaching experience; agriculture 

Introduction 

Since the 1980s, educational research and policy have focused on ways to reform teacher 
education. These reform efforts have not only been aimed at teacher preparation programs, but have 
also focused on providing higher quality in-service opportunities and improving overall teacher 
quality (Borman & Dowling, 2008). Education is a continually changing field; therefore the needs 
of teachers are ever evolving. Teachers often possess varying backgrounds and experiences that 
make each of their in-service needs uniquely different from one to another (Birkenholz & 
Harbstreit, 1987; Borman & Dowling, 2008; Washburn, King, Garton, & Harbstreit, 2001). School 
systems must find ways to meet the growing demand for teachers to remain relevant and competent 
(Smith, Lawver, & Foster, 2017). Often teacher in-service training is conducted through 
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professional development workshops that are designed to (a) promote and enhance teacher 
knowledge, (b) provide training in key areas, and (c) increase teaching effectiveness (Borko, 2004). 
Professional development needs of teachers change over time and, therefore, have often created 
difficulties in identifying which types of training and professional development should be offered 
(Birkenholz & Harbstreit, 1987; Washburn et al., 2001). Historically, the United States Department 
of Education has functioned as a base for identifying relevant professional development topics 
(Gulamhussein, 2013), but empirical evidence has also been a commonly employed as a tool to 
determine the topics for professional development (Birkenholz & Harbstreit, 1987; Claycomb & 
Petty, 1983; Layfield & Dobbins, 2002; Saucier, Tummons, Terry, & Schumacher, 2010; 
Washburn et al., 2001). 

It is not surprising that professional development needs of teachers change over time, 
especially in career and technical education (CTE; Birkenholz & Harbstreit, 1987; Cannon, Kitchel, 
& Duncan, 2012; Washburn et al., 2001). CTE teachers play a vital role in the nations’ educational 
system, so it remains important that these teachers are meeting CTE standards (Cannon et al., 2012). 
Specifically, agricultural educators provide students with foundational knowledge in a wide variety 
of areas within the agricultural industry (Ramsey & Edwards, 2011). Agriculture teachers are 
expected to implement a total agricultural education program that includes Supervised Agricultural 
Experience (SAE) programs and leadership opportunities through a local FFA chapter in addition 
to delivering content in the classroom and laboratory. Thus, for these teachers to remain current, it 
is vital they receive quality professional development. During a typical academic year, 90% of 
teachers will spend two hours per week participating in district-wide professional development 
seminars (Darling-Hammond, Chung, Andree, Richardson, & Orphanos, 2009). However, these 
workshops are often short in duration and often provide no visible change in student achievement 
(Bush, 1984; Yoon, Duncan, Lee, Scarloss, & Shapley, 2007).  

In agricultural education, Garton and Chung (1996) reported four primary areas where 
teachers need professional development: (a) motivating students to learn; (b) preparing FFA degree 
applications; (c) developing a working Program of Activities; and (d) working with proficiency 
award applications. Similarly, Dobbins and Camp (2000) indicated there was a need for 
professional development in the areas of (a) learning styles, (b) curriculum development, (c) 
teaching methods, (d) teaching techniques, and (e) technical areas. However, Washburn et al. 
(2001) asserted that professional development needs can vary by geographic location. Further, 
research has concluded that states in the same geographic region (i.e., share a common border) can 
have vastly different in-service needs (Birkenholz & Harbstreit, 1987). This could be due to the 
fact that most agricultural education programs are state driven, which makes professional 
development needs vary from state to state.  More recent research has also suggested that technical 
agriculture areas, like agriculture mechanics, are an emerging area in need of professional 
development (Duncan, Ricketts, Peake & Uesseler, 2006; Rasty, Anderson, & Paulsen, 2017). 
Saucier et al., (2010) surveyed Missouri agriculture teachers and identified (a) laboratory teaching 
practices, (b) global positioning systems, (c) state agricultural tours, (d) biofuels, and (e) 
biotechnology as the areas of greatest need for professional development.  This is particularly 
important because Walker, Garton, and Kitchel (2004) reported agriculture teachers in Missouri 
who left the profession often “did not enjoy agricultural mechanics laboratory instruction” (p. 35). 

Several research studies have indicated teacher’s in-service needs can vary with years of 
teaching experience (Layfield & Dobbins, 2002; Roberts & Dyers, 2004; Washburn et al., 2001). 
Many studies have determined that beginning teachers need professional development in the areas 
of (a) program planning, (b) lesson planning, (c) managing student behavior, and (d) implementing 
SAE programs (Layfield & Dobbins, 2002; Mundt, 1991; Shippy, 1981; Talbert, Camp, & Heath-
Camp, 1994). Novice teachers lack classroom experiences and may require more intensive 
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professional development to ensure that they are effective teachers. For these teachers especially, 
their needs will change depending on their educational and personal experiences (Steffy, Wolff, 
Pasch, & Enz, 2000). Regarding experienced teachers, Layfield and Dobbins (2002) and Washburn 
et al. (2001) concluded that teachers with 10 or more years of teaching experience needed the most 
professional development in the areas of (a) FFA degree applications, (b) proficiency award 
applications, (c) utilizing computers/multimedia, and (d) teaching record keeping skills. Further, 
Duncan et al. (2006) studied the in-service needs of Georgia agricultural educators and found these 
teachers desired in-service opportunities to help prepare FFA proficiency and degree applications. 
Per the three-circle model, SAEs are often deemed as the most difficult component to include in 
instruction (Barrick & Estepp, 2011). Rubenstein and Thoron (2016) noted that the agriculture 
teacher was the single most important influencer of SAE quality in a local school. As such, 
agriculture teachers should be afforded opportunities to engage in professional development 
activities related to SAE programs (Rubenstein & Thoron, 2016). However, professional 
development in all areas of the total agricultural education program is needed by teachers, 
regardless of tenure in the profession (Barrick, Ladewig, & Hedges, 1983). 

Research has indicated that (a) an adequate preservice preparation program, (b) 
professional development, and (c) support of teachers are very important in improving teacher 
quality, competency, and retention (Ruhland & Bremer, 2003). Agriculture teachers, regardless of 
tenure in the profession, still have a continuing desire for professional development to ensure that 
their knowledge and skills remain current (Barrick et al., 1983). Because professional development 
trends vary widely across different teacher populations, it is critical that on-going research be 
conducted to determine how needs change over time and within varying groups of teachers.  

Theoretical and Conceptual Framework 

The theoretical foundation of this study was Knowles (1980) Theory of Andragogy. The 
Theory of Andragogy is driven by six principles: (a) the learner’s need to know, (b) self-concept 
of the learner, (c) prior experiences of the learner, (d) readiness to learn, (e) orientation to learning, 
and (f) motivation to learn (Knowles, Holton III, & Swanson, 2015). Per the theory, adult learners 
are motivated to learn when they feel intrinsic value or realize the personal gain they will receive 
from the learning activity (Knowles et al., 2015). Further, motivation to learn is enhanced when 
adult learners have a hand in planning their learning activities (Knowles, 1980). The central purpose 
of this study was to determine what Louisiana agriculture teachers desired in terms of classroom-
based professional development and to better inform the professional development being developed 
across the state.  

The model of teacher development was the conceptual frame that underpinned this study 
(Fessler & Christensen, 1992).  The model posits that teachers’ needs differ based on career stage 
(see Figure 1). Specifically, Fessler and Christensen (1992) described eight career stages, (a) 
induction, (b) competency building, (c) enthusiastic and growing, (d) career frustration, (e) career 
stability, (f) career wind-down, and (g) career exit. The induction stage is described as the first few 
years of employment where the new teacher assimilates into the culture of the school and begins to 
gain confidence in his or her abilities as a professional educator (Fessler & Christensen, 1992; 
Greiman, 2010). With experience, novice teachers begin to see themselves less in the induction or 
survival career stage and begin to work more toward competency building where he or she strives 
to improve as an educator; this may include seeking out professional development opportunities or 
enrolling in graduate coursework (Fessler & Christensen, 1992).  

Next, the enthusiastic and growing stage is marked by a high sense of teacher self-efficacy 
and career satisfaction. Often these teachers are sought out to share their excitement and expertise 
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(Fessler & Christensen, 1992; Greiman, 2010). Some teachers begin to feel burnt out and 
unsatisfied in the career frustration stage. This may happen early or late in one’s teaching career 
(Fessler & Christensen, 1992; Greiman, 2010). During the stability stage, teachers are likely 
performing adequately but are not actively striving to better their teaching skills. Career wind-down 
begins as the teacher contemplates leaving the profession and is marked by a period of reflection.  
Finally, career exit is the period of time after the teacher has left the job (Fessler & Christensen, 
1992; Greiman, 2010).  A teachers’ career phase is influenced by several factors, broadly classified 
as organizational or personal in nature (Fessler & Christensen, 1992; Lynn, 2002) 

Figure 1. Teacher Career Cycle Model as adapted by Greiman (2010) 

A core premise of the model is that teacher development is not a fixed, linear process, but 
rather ever-changing (Fessler & Christensen, 1992; Greiman, 2010). As such, teachers in various 
career stages have different needs for professional development (Fessler & Christensen, 1992; 
Greiman, 2010).  Therefore, individuals involved in organizing teacher professional development 
should recognize this phenomenon and avoid the one size fits all mentality common in teacher 
professional development, especially since agriculture teacher’s professional development needs 
can vary greatly by state (Birkenholz & Harbstriet, 1987; Washburn et al. 2001), as well as by years 
in the profession (Layfield & Dobbins, 2002; Roberts & Dyer, 2004; Washburn et al., 2001). 
Therefore, the principal research question that arose from the review of literature was: how does 
the classroom-based professional development needs of Louisiana agriculture teachers vary by 
years of teaching experience? 

Purpose and Objectives 

The purpose of this study was to identify the classroom-based professional development 
needs related to agriculture teachers in Louisiana. This research supports the American Association 
for Agricultural Education’s National Research Agenda Research Priority 3: Sufficient Scientific 
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and Professional Workforce that addresses the challenges of the 21st Century (Stripling & Ricketts, 
2016). Specifically, this research aims to address Research Priority Question Two, “What methods, 
models, and practices are effective in recruiting agricultural leadership, education, and 
communication practitioners (teachers, extension agents, etc.) and supporting their success at all 
stages of their careers?” (p. 31). The following objectives guided this study: 

1. Identify the instruction and curriculum professional development needs of Louisiana
agriculture teachers based on years of experience.

2. Identify the technical agriculture professional development needs of Louisiana
agriculture teachers based on years of experience.

3. Identify FFA (e.g., CDE, LDE, program management) related professional
development needs of Louisiana agriculture teachers based on years of experience.

4. Identify SAE related professional development needs of Louisiana agriculture
teachers based on years of experience.

Methods 

The target population of this study was all Louisiana agricultural educators actively 
working during the 2017–2018 academic year (N = 261). We collected data through a paper 
instrument delivered at each of the Louisiana Agriscience Teachers’ Association meetings held 
during the Louisiana FFA Leadership Camp sessions in July 2017. Per [State Education Bulletin], 
all agriculture teachers are supposed to attend FFA camp and engage in professional development. 
In all, 190 advisors registered for camp and 164 completed the survey, which yielded 86.0% 
response rate, representing 62.8% of the total agriculture teacher population in Louisiana. No 
attempt to collect data from those who did not attend a camp session was attempted because an 
accurate frame (i.e., directory) of agriculture teachers was not available at the time of data 
collection. 

Personal and professional characteristics (i.e., age, gender, highest degree held, and years 
of teaching experience) of Louisiana agriculture teachers are reported in Table 1. The majority (f = 
110; 65.5%) of these teachers were male (see Table 1) and most (n = 99; 58.9) indicated that a 
bachelor’s degree was their highest level of education.  Finally, these teachers were categorized by 
years of teaching experience. Forty-four (26.2 %) had taught 1–5 years, 28 (16.7%) had taught 6–
10 years, 29 (17.3%) taught 11–15 years, 21 (12.5%) had taught 16–20 years, 20 (11.9%) had taught 
21–25 years, and 21 indicated they had taught 26 or more years. 

Table 1 

Personal and Professional Characteristics of Louisiana Agriculture Teachers Who Responded 
to the Present Study  (n = 164) 

Variable f % 

Gender 
Male 110 65.5 
Female 54 32.1 

Highest Degree Held 
Bachelor’s Degree 99 58.9 
Master’s Degree 58 34.5 
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Table 1 

Personal and Professional Characteristics of Louisiana Agriculture Teachers Who Responded 
to the Present Study  (n = 164) Continued 

Doctoral Degree 1 0.6 
Other 5 3.0 

Years of Experience Categories 
1–5 years 44 26.2 
6–10 years 28 16.7 
11–15 years 29 17.3 
16–20 years 21 12.5 
21–25 years 20 11.9 
26 or more years 21 12.5 

Note. Percentages may not equal 100 due to missing data 

In order to compare respondents to teachers who did not participate in the study, the 
Louisiana agricultural education annual report data were obtained from the Louisiana FFA office 
to compare the total agriculture teacher population to the respondents (see Table 2). In all, the data 
from the Louisiana FFA office represents n = 257 agriculture teachers. 

Table 2 

Personal and Professional Characteristics of Louisiana Agriculture Teachers Obtained from 
the Louisiana FFA Office  (n = 257) 

Variable f % 

Gender 
Male 174 67.7 
Female 80 31.1 
Non-Disclosed 3 1.2 

Highest Degree Held 
Bachelor’s Degree 161 62.6 
Master’s Degree 80 31.1 
Doctoral Degree 4 1.6 
Other 6 2.4 

Years of Experience Categories 
1–5 years 77 30.0 
6–10 years 44 17.1 
11–15 years 41 16.0 
16–25 years 48 18.7 
25 or more years 38 14.8 

Note. Percentages may not equal 100 due to missing data 
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Data related to personal and professional characteristics collected as a part of the present 
study closely match data obtained from the Louisiana FFA Annual Report in terms of gender, 
education level, and years of experience. Therefore the professional development data collected 
should represent the agriculture teachers in Louisiana. 

The instrument employed in this study was utilized by Roberts and Dyer (2004) and 
modified by Saucier et al. (2010) to investigate the professional development needs of teachers in 
their respective states. This instrument was modified further by the deletion of items not relevant 
to Louisiana and additional items were added to reflect current practice in Louisiana agricultural 
education.  Roberts & Dyer (2004) reported reliabilities ranging from α = 0.88 to α = 0.95 for the 
original instrument. Similarly, Saucier et al. (2010) reported reliability estimates ranging from α = 
0.87 to α = 0.94.  Due to the high- reliability estimates from these previous studies a pilot test was 
not conducted. 

The instrument was comprised of sections that measured teacher needs in the areas of (a) 
instruction/curriculum (12 items), (b) technical agriculture [i.e, agribusiness (4 items), animal 
science (10 items), Environmental/Natural Resources (6 items), plant/soil science (13 items), and 
agricultural mechanics (12 items), (c) Career/Leadership Development Events (29 items), (d) 
SAE (5 items), (e) program management (13 items), and (f) teacher characteristics. Respondents 
indicated professional development needs for each item via a Likert-type scale.  The items were 
anchored on the following scale: 0 = No Need; 1 = Little Need; 2 = Some Need; 3 = Much Need; 
and 4 = Highest Need.  

Cronbach’s alpha was calculated post-hoc to determine internal consistency of the 
instruction/curriculum (α = .91), the technical agriculture (α = .97) sections, CDE (α = .94), LDE 
(α = .89), program management (α = .94), and SAE (α = .90) sections.  A panel of experts 
reviewed the instrument for face and content validity. Specifically, the panel included two 
agricultural education faculty members, a doctoral student who had taught agriculture for 14 
years in Louisiana, and three current agriculture teachers. Two items were deleted and several 
items were reworded to enhance clarity after the instrument was reviewed. Data were analyzed 
utilizing SPSS version 24 for Macintosh. Descriptive statistics, including mean, standard 
deviation, frequency, and percentage were utilized to meet the needs of the research objectives.   

Findings 

Table 3 highlights the perceived instructional needs Louisiana of agriculture teachers based 
on years of experience. Teachers with 1–5 years of experience reported much need in teaching in 
a laboratory (M = 2.51) and managing instructional facilities (M = 2.60). Teachers with 6–10 years 
of experience responded with much need in motivating student learning (M = 2.57) and developing 
online teaching resources (M = 2.61). Agriculture teachers with 11–15 years of experience also 
reported much need in developing online teaching resources (M = 2.61) and using instructional 
technologies (M = 2.46).  Teachers with 16 or more years of experience all responded with much 
need in using instructional technologies and developing online teaching resources.  Teachers with 
16–20 years of teaching experience reported little need for professional development in the areas 
of (a) teaching in a classroom, (b) teaching in a laboratory, (c) managing student behavior, and 
(d) teaching decision-making skills. All other items for all groups were reported to be areas where
at least some need for professional development existed, as interpreted by the real limits of the
scale.

The second research objective sought to identify the technical agriculture needs of 
Louisiana agriculture teachers by years of experience (see Table 4).  Overall, 



Figland, Blackburn, Stair, and Smith      What Do They Need?... 

Journal of Agricultural Education 180 Volume 60, Issue 2, 2019 

environmental/natural resources was the highest rated item for teachers who had 1–5 years of 
experience (M = 2.67; SD = 1.21), 6–10 years of experience (M = 2.57; SD = 1.25), 16–20 years of 
experience (M = 2.10; SD = 1.00), 21–25 years of experience (M = 2.38; SD = 1.11), and 26 or 
more years of experience (M = 2.36; SD = 0.93). The highest rated item for those who had taught 
11–15 years was Animal Science (M = 1.97; SD = 0.99). All items were reported to be areas of 
some need for professional development as determined by the real limits of the scale. 

Objectives three and four sought to identify the FFA and SAE related professional development 
needs of Louisiana agriculture teachers, respectively, by years of teaching experience (see Table 
5). Agriculture teachers with 1–5 years of experience reported the need for some professional 
development in the areas of Career Development Events (CDEs; M = 2.44) and Leadership 
Development Events (LDEs; M = 2.41). Teachers with 6–25 years of experience reported some 
professional development needs in LDEs, and program management. Finally, teachers with 26 or 
more years of experience responded with some need in CDEs (M = 1.96), and program 
management (M = 1.98). 
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Table 3 

Perceived Instructional Needs of Louisiana Agriculture Teachers (n = 164) 
Instructional Item Years of Experience 

1–5 6–10 11–15 16–20 21–25 26 or more 
M SD M SD M SD M SD M SD M SD 

Teaching in a Classroom 1.83 1.01 1.68 .98 1.75 1.08 .95 0.69 1.70 1.03 1.57 1.21 
Teaching in a Laboratory 2.51 1.12 2.07 1.15 2.29 1.05 1.35 1.09 2.00 1.30 1.81 1.17 
Using Instructional Technologies 2.07 1.20 2.29 1.15 2.46 0.88 1.85 1.09 2.80 0.95 2.90 0.79 
Integrating science into the agriculture 
curriculum 

1.91 1.09 2.04 0.96 1.96 0.92 1.55 0.83 2.05 0.95 1.90 0.94 

Integrating math into the agriculture 
curriculum 

2.05 1.09 1.93 1.05 2.18 0.91 1.70 0.81 2.35 1.14 2.19 1.12 

Managing instructional facilities 2.60 1.13 2.26 1.13 2.00 1.15 1.55 1.00 1.95 1.10 1.86 1.23 
Managing student behavior 2.21 1.25 2.07 1.09 1.96 1.00 1.20 1.06 1.65 1.18 2.00 1.38 
Motivating student learning 2.16 1.25 2.57 0.96 2.39 1.10 1.60 1.05 2.35 1.50 2.29 1.35 
Developing online teaching resources 2.47 1.14 2.61 1.16 2.61 1.29 1.90 1.02 2.65 0.81 2.81 0.93 
Teaching decision-making skills 2.14 1.00 2.14 1.01 1.93 1.02 1.40 1.10 2.00 1.30 1.81 1.08 
Teaching personal finance 2.14 1.28 2.07 1.01 1.89 1.03 1.80 1.15 1.95 1.15 2.14 1.11 
Teaching problem solving skills 2.16 1.23 2.32 1.06 2.32 0.98 1.65 1.04 2.35 1.18 2.24 1.18 

Instruction Grand Mean 2.19 0.77 2.16 0.72 2.15 0.64 1.54 0.81 2.15 0.81 2.78 0.84 
Note. Real limits: No Need = 0 – 0.49; Little Need = 0.50 – 1.49; Some Need = 1.50 – 2.49; Much Need = 2.50 – 3.49; Highest Need = 3.50 – 4.00 
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Table 4 

Perceived Technical Agriculture In-service Needs of Louisiana Agriculture Teachers (n = 164) 
Technical Agriculture Category Years of Experience 

1–5 6–10 11–15 16–20 21–25 26 or more 
M SD M SD M SD M SD M SD M SD 

Agribusiness 2.32 1.06 2.32 0.84 1.81 0.78 1.73 0.78 2.09 0.96 1.88 0.88 
Animal Science 2.36 0.86 2.34 0.95 1.97 0.99 1.56 0.83 2.26 0.71 1.93 0.80 
Environmental/Natural Resources 2.67 1.21 2.57 1.25 1.96 1.07 2.10 1.00 2.38 1.11 2.36 0.93 
Plant/Soil Science 2.35 1.01 2.32 0.95 1.87 0.85 1.60 0.84 1.94 0.85 1.94 0.87 
Agricultural Mechanics 2.22 0.95 2.22 1.02 1.82 0.85 1.73 0.87 2.07 0.93 2.01 0.79 

Technical Agriculture Grand 
Mean 

2.38 0.88 2.41 0.77 1.88 0.78 1.74 0.78 2.14 0.71 2.04 0.78 

Note. Real limits: No Need = 0 – 0.49; Little Need = 0.50 – 1.49; Some Need = 1.50 – 2.49; Much Need = 2.50 – 3.49; Highest Need = 3.50 – 4.00 

Table 5 
Perceived FFA and SAE Needs of Louisiana Agriculture Teachers (n = 164) 

Item 
Years of Experience 

1–5 6–10 11–15 16–20 21–25 26 or more 
M SD M SD M SD M SD M SD M SD 

Career Development Events  2.44 0.92 2.40 0.89 2.03 0.88 1.77 0.94 2.16 0.90 1.96 0.71 
Leadership Development Events  2.41 0.97 2.42 0.90 2.16 1.01 1.85 0.86 2.21 1.11 1.90 0.86 
Program Management 2.37 0.90 2.70 0.96 2.24 1.14 1.87 0.87 2.19 1.02 1.98 0.84 
Supervised Agriculture 
Experience 2.03 0.84 2.33 0.70 2.02 0.84 1.45 0.92 2.08 0.79 1.49 0.83 
Note.  Note. Real limits: No Need = 0 – 0.49; Little Need = 0.50 – 1.49; Some Need = 1.50 – 2.49; Much Need = 2.50 – 3.49; Highest Need = 3.50 – 4.00 
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Conclusions/Implications 

The purpose of this study was to identify the professional development needs of 
agriculture teachers in Louisiana. All teachers reported a professional development need in 
developing online teaching resources. Agriculture teachers with 1–5 years of experience also 
indicated teaching in a laboratory and managing instructional facilities as additional areas in 
which they desired professional development. Teachers with more than six years of experience 
reported needing professional development in using instructional technologies. This aligns with 
previous research where professional development needs were found in the areas of teaching 
methods/techniques and technical areas (Dobbins & Camp, 2000). Similarly, Layfield and 
Dobbins (2002) and Washburn et al. (2001) concluded that teachers with over 10 years of 
teaching experience needed the most professional development in technology integration.  

Objective two examined the perceived technical agriculture in-service needs of Louisiana 
Agriculture teachers. Teachers with 1–15 years of teaching experience desired professional 
development in animal science and environmental/natural resources. Also, teachers with 16 or 
more years of expressed need for professional development related to environmental/natural 
resources, agricultural mechanics, and agribusiness.   

Since 2006, agriculture teachers in Louisiana have been expected to provide Industry 
Based Certifications (IBCs) as part of their instructional program. One particular certification 
program has led to an emphasis in agricultural mechanics coursework and a push for certification 
in this area by many school administrators. Agricultural mechanics is re-emerging as a major 
component of agricultural education in many states, which may account for the felt need for 
professional development. According to previous research, agricultural mechanics, laboratory 
teaching practices, GPS, and biotechnology were all areas in need of professional development in 
other agriculture teacher populations (Rasty et al., 2017; Saucier et al., 2010).  

Objectives three and four sought to identify FFA and SAE related professional 
development needs of Louisiana agriculture teachers by years of experience. Teachers with 1–5 
years of experience reported that their highest need for professional development was with 
CDE’s, and LDE's. Teachers within the years of 6 – 25 all reported their highest need for 
professional development was in LDE's and program management. Finally, teachers with 26 or 
more years of experience reported they needed professional development in CDE's and program 
management. Similarly, previous research concluded experienced teachers needed professional 
development in peforming FFA related activities, such as degree applications and award 
applications (Garton & Chung, 1996; Layfield & Dobbins, 2002; Joerger, 2002; Peiter, Terry & 
Cartmell, 2005; Duncan et al., 2006).  However, previous research has also indicated that novice 
teachers need the greatest professional development needs in SAE related activities (Layfield & 
Dobbs, 2002). Amongst all FFA and SAE related professional development needs of Louisiana 
agriculture teachers, SAE was the lowest area of concern for professional development. Barrick 
and Estepp (2011) concluded that SAEs were the most difficult piece, per the three-circle model, 
for teachers to put into practice. It is unclear from this study if teachers ranked this professional 
development need lower because they believe they did not need additional training, or if it is the 
result of SAE not being a part of their local programs.  

While there were similarities, it was concluded that these teachers expressed differences in 
professional development needs based on years of teaching experience. Specifically, teachers with 
1–5 and 6–10 years of experience felt a greater need for professional development related to 
technical agriculture, CDEs, LDEs, program management, and SAEs than those with more 
experience.  These teachers are likely in the induction or competency building stages and are 
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focused on honing their teaching abilities and furthering their knowledge of agriculture (Fessler & 
Christensen, 1992). The teachers with 16–20 years of experiences perceived the lowest need for 
professional development.  These teachers are likely in the career stability stage and are confident 
in their abilities. 

Other factors may exist to explain differences in professional development needs perceived 
by agriculture teachers.  Washburn et al. (2001) determined that geographic differences can be a 
factor between states, even those that share a common border.  Perhaps these differences can exist 
within a state. For example, teachers in the southern region of Louisiana may have a particular 
industry that is important to that region that needs to be emphasized in their curriculum, so they 
may need professional development in that technical area to provide those skills. 

Recommendations 

Within Louisiana, the results of this study should be shared with state agricultural 
education staff, university faculty, the Louisiana Agriculture Teachers’ Association, and anyone 
else who offers professional development experiences for agriculture teachers.  These groups 
should work together as a Louisiana Team AgEd to offer relevant professional development 
experiences based on this research.  Per the theory of Andragogy, teachers in Louisiana should be 
more receptive to professional development opportunities based on this research because they had 
a role in identifying the topics (Knowles, 1980).  Further, professional development organizers 
should consider years of experience when planning workshops.  One size fits all professional 
development workshops may not be the most effective means of encouraging attendance since the 
results of this study indicate differences based on years of experience.  For example, workshops 
could be offered specifically for 1–5 year teachers in the areas of instructional facility management 
and laboratory teaching methods. Further, it is recommended that web-based professional 
development (i.e., webinars) be explored as a means to offer training in conducive subject areas.  
Additionally, professional development opportunities related to technical agriculture areas should 
be created and targeted toward teachers with 10 or fewer years of experiences.   

While professional development needs vary from state to state, the fact that years of 
experience served as a factor for differences in professional development needs is something that 
should be further explored in other states. Continued assessment of professional development needs 
of teachers is a critical component of agricultural teacher success. A deeper understanding of how 
professional development needs across different states allow for national professional development 
opportunities to develop, and support teachers across their career stages. The National Association 
of Agricultural Educators (NAAE) has recently implemented a one- year professional development 
training for mid-career teachers (7–15 years). The overall goals of this program are to develop these 
teachers into mentors for younger teachers, provide mid-career level professional development, and 
increase longevity and job satisfaction. Perhaps, implementing programs like this for early career 
teachers (1–6 years) could improve teacher retention, job satisfaction, and teacher effectiveness. 
Late career teachers (16 or more years) could be provided with quality professional development 
in areas of weakness as well as areas of new agricultural technology to improve in overall 
competency, and perhaps serve as mentors to early career teachers.   

Future research should attempt to gather data from all agriculture teachers in Louisiana. As 
such, Louisiana agricultural education staff and teacher education departments should attempt to 
create an accurate, up-to-date frame of agriculture teachers.  This would allow data to be collected 
from those who did not participate in the FFA camp sessions and determine if their professional 
development needs differ.  It is speculated that a number of the teachers who do not attend FFA 
camp may be alternatively certified and may not know they are expected to attend with FFA 
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members. Further, research should be conducted to determine if the professional development 
needs of Louisiana agriculture teachers differ based on certification type. Alternatively certified 
teachers have been hired in Louisiana for many years, previous research has indicated that the needs 
of these teachers differ from those who completed a traditional teacher education program (Roberts 
& Dyer, 2004; Swafford & Friedel, 2010).  

Finally, further exploration of items within this instrument is warranted. Teachers indicated 
that SAE’s were not an area of concern, perhaps this is because they are not implementing it or 
because other factors are minimizing the three-circle model in Louisiana? There should also be 
additional research to break down areas that were indicated as being most critical. Specifically, 
what topics within the larger subject areas do teachers need the most support?  For example, 
environmental/natural resources was a common area teachers reported a need for professional 
development. Individual items comprising the environmental/natural resources section to 
determine what specific curricular needs are perceived by teachers so that specific programming 
can be implemented. Continued research at both the state and national levels will allow for a deeper 
understanding of how professional development needs change across different areas and how 
professional development can be better organized to reach larger audiences and better support 
teachers at all stages of their careers. 

Practical Results to Date 

These data were collected during the first month of employment of a new FFA Executive 
Director and Executive Secretary.  These individuals worked closely with the agricultural education 
faculty at Louisiana State University to collect data to begin to offer professional development 
based on empirical evidence. The Executive Director was particularly interested in professional 
development based on years of experiences because early career turnover is high among agriculture 
teachers and over 20% of them are currently eligible to retire. We have a desperate need to provide 
professional development opportunities for teachers at all career stages to attempt to offset attrition. 
Since the time of data collection, the Louisiana FFA Office and Louisiana State University have 
partnered to offer professional development targeted toward teachers with varying years of 
experience. Additionally, CDE based professional development workshops were offered at the 
2018 FFA Camp and Louisiana State University began hosting a CDE/LDE clinic for teachers and 
students in 2017.  Lastly, the Executive Director started a Weekly Curriculum Webinar 2017 to 
offer short duration professional development opportunities for teachers.  Topics have varied from 
formatting Prepared Public Speaking manuscripts to forestry diseases and disorders. 

Limitations 

These findings should not be generalized past the responding Louisiana agriculture 
teachers, as this was not a randomly selected sample.  We were unable to address non-response 
error in a timely manner and due to the methods used to collect data.  In an attempt to improve 
generalizability to our larger agriculture teacher population we obtained annual report data from 
the Louisiana FFA Office. While data from our study closely mirrored the larger agriculture teacher 
population in terms of gender, education level, and years of experience, the annual report data did 
not include the teacher’s certification type. Research has indicated teachers’ professional 
development needs vary by certification type (Roberts & Dyer, 2004; Swafford & Friedel, 2010), 
however, we are unable to make that determination in our current study. Another limitation of the 
study was the instrument employed to collect data. While this instrument was robust, it likely did 
not encompass all activities undertaken by every agriculture teacher in Louisiana, therefore 
responses are limited to those items identified in prior research by Roberts and Dyer (2004) and 
Saucier et al. (2010). 
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School District Superintendents’ and Attorneys’ 
Perceptions of the Most Important Educational Law 
Issues Impacting Agricultural Science Teachers
Mark S. Hainline1, Scott Burris2, Jonathan D. Ulmer3, and Rudy A. Ritz4 

Abstract 

Teachers are tasked with the important role of educating and empowering the Nation’s youth. 
Although teaching is a rewarding vocation, teachers are subjected to risk and liabilities on a daily 
basis. The rising number of school-based litigation and the litigious nature of today’s society 
bolster the need for teachers to abide and understand the administrative, statutory, judicial, and 
constitutional laws mandated in the state of Texas. Aside from the general liabilities faced by 
educators, agricultural science teachers are exposed to additional liabilities due to their unique 
professional responsibilities. A systematic delivery of educational law training could potentially 
aid in improving the educational law competency of teachers in Texas. However, educational law 
training is only viable if the most pertinent educational law issues are being addressed. To identify 
the most important educational law issues, this Delphi study involved the inquiry of school district 
superintendents’ and attorneys’ opinions of the most important educational law issues. The panel 
indicated teacher rights, student discipline, special education, and teacher’s communication with 
students as the most important general educational laws issues. Moreover, the issues of student 
safety/supervision, communication with parents and superiors, and financial responsibility were 
the most important agricultural education-related issues faced by teachers. 

Keywords: educational law issues; agricultural education 

Authors’ Note: This paper is a product of the Iowa Agricultural and Home Economics 
Experiment Station, Ames, Iowa. Project No. IOWO3813 and sponsored by Hatch Act and State 
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Introduction 

Teachers are tasked with the important role of educating and empowering the Nation’s 
youth. The field of education can be a rewarding profession, but teachers are subjected to risk and 
liabilities on a daily basis. The litigious manner of society today has inundated public schools with 
legal problems caused by legislation and litigation (Alexander & Alexander, 2012; Biegel, 2009; 
Imber & Gayler, 1988; Schug, 2018). For example, in 1970, approximately 300 school districts 
were named as parties in lawsuits. In 2001, the number of school district-related lawsuits escalated 
to over 1,800 (Redfield, 2003). The drastic increase of school-based litigation prompts the question: 
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what is the cause for the skyrocketing number of legal issues in our schools? Based on a review of 
the literature, the answer to this question is not clear or concise. Previous researchers have asserted 
factors contributing to the increase of school litigation include the lack of teacher training 
(Schimmel & Militello, 2007), increase of special education mandates (Ahearn, 2002; Greene, 
2007; Leonard, 2007; Wagner, 2008; Zirkel, 2006), courts’ increased recognition of teacher and 
student rights (Babcock, 2009; Lupini & Zirkel, 2003; Reglin, 1992), and an increase of state and 
federal legislation (Biegel, 2009; Koch, 1997). 

 In the educational environment “law and education are not only intertwined, they are 
inseparable” (Heubert, 1997, p. 538). McCarthy (2016) posited that law remains to play “an 
increasingly significant role” (p. 565) in educationally-based policy. Teachers are expected to 
understand and abide by the administrative, statutory, judicial, and constitutional laws which affect 
the operation of schools (Walsh, Kemerer, & Maniotis, 2014).  These four sources of educational 
law provide guidelines on educational issues such as students’ rights, teachers’ rights, employment 
contracts, student discipline, and statutory immunity. Although the laws and regulations are 
publicly available to teachers, they are perpetually changing due to current legislation and state and 
federal court decisions—which bolsters to the complexity of educational law (Schimmel, Stellman, 
& Fischer, 2011). Schimmel et al. (2011) stated  “educators ignore the law at their peril since the 
U.S. Supreme Court has ruled that teachers and administrators may be held personally liable… for 
violating students clearly established constitutional rights” (p. xii). Therefore, it is imperative 
teachers have a working knowledge of current laws and regulations and are cognizant of ongoing 
augmentations to school law (Schimmel et al., 2011).  

Along with the general liabilities associated with the general education setting, agricultural 
science teachers are exposed to additional liabilities due to their unique professional 
responsibilities. These responsibilities include maintaining a school farm, working with livestock, 
transporting students (in school and personal vehicles), hosting after- school events (e.g., practices 
for judging contests), and serving as chaperones for overnight trips (Hainline, Ulmer, Ritz, Burris, 
& Gibson, 2015; Kessell, Scott, Lawver, & Fraze, 2005).  

Previous studies around the nation have concluded teachers have an inadequate level of 
educational law knowledge (Bounds, 2000; Koch, 1997; Littleton, Higham, & Styron, 2001; 
O’Connor, Yasik, & Horner, 2016; Paul, 2001; Wagner, 2008). Previous researchers and 
educational law professionals have reported that teachers are poorly informed because they 
received minimal to no training on education law in their teacher preparation programs, obtain 
“legal advice” from colleagues who are misinformed or uninformed, are governed by laws which 
did not exist when they were students, and have had little training in applying education law during 
their professional careers (Fischer, Shimmel, & Stellman, 2007; Schimmel et al. 2011). 

If teachers have a low level of educational law knowledge, what programs or events could 
be implemented to narrow the legal knowledge gap? According to the literature, legal literacy can 
be acquired through pre-service teacher preparation programs (Imber, 2008; Littleton, 2008; 
Mirabile, 2013), in-service professional development events (Bounds, 2000; Harris, 2001; Imber, 
2008; Koch, 1997; Littleton, 2008; Mirabile, 2013), and professional organizations (Bounds, 2000; 
Mirabile, 2013).  

In regard to pre-service teacher preparation, previous studies reported teacher training in 
educational law was inconsistent in most states (Mirabile, 2013; Schimmel & Militello, 2007). In 
fact, Nevada is the only state which requires pre-service teachers to take an educational law course 
(Gajda, 2008). Further, Bon, Schimmel, Eckes, and Militello (2008) indicated only eight percent 
of teacher preparation programs in the nation offer an educational law course for undergraduates. 
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Along with recommendations supporting the implementation of educational law courses, numerous 
researchers have proposed the enactment of educational law professional development events. 
Moreover, previous research indicated periodic professional development training was the most 
popular and effective method to close the legal knowledge gap (Bounds, 2000; Harris, 2001; Koch, 
1997). Imber (2008) recommended state certification agencies and school districts develop 
interactive online tutorials to provide periodic educational law training for teachers. 

The notion of providing innovative professional development for teachers was supported 
by research priority five, efficient and effective agricultural education programs, of the American 
Association for Agricultural Education National Research Agenda (Thoron, Myers, & Barrick, 
2016). Research priority five indicated the need for professional development improvement in 
agricultural education. Thoron et al., (2016) indicated “The knowledge and skill needed by 
agricultural education professionals, including university faculty, will continue to grow as our 
society and the needs of stakeholders continue to become more complex” (p. 45). Providing 
professional development to in-service teachers and career preparation for pre-service teachers is 
only viable if the most pertinent issues are addressed. Therefore, this study sought to determine the 
important educational law issues, which pose the greatest threat to Texas Agricultural Science 
Teachers based on the perceptions of school district superintendents and attorneys in Texas.  

Theoretical Framework 

This research study was guided by the protection motivation theory (Rogers, 1983) which 
evaluates how individuals process threats and decide how to cope with the danger associated with 
the threat. The protection motivation theory has been widely used to assess the cognitive mediating 
process of individuals, such as promoting the determinants of online safety behavior (Boehmer, 
LaRose, Rifon, Alhabash, & Cotton, 2015), promoting healthy behavior (Dinoff & Kowalski, 
1999), and increasing food safety behavior (Zhang & Steiner, 2010). In the context of this study, 
the protection motivation theory guided the assessment of Texas Agricultural Science Teachers’ 
cognitive processing of educational law threats (e.g., litigation). Previous literature in agricultural 
education has indicated teachers encountered personal and professional threats when performing 
day-to-day duties and responsibilities. For example, responsibilities such as supervising students in 
a laboratory settings, performing maintenance and safety evaluations of equipment and tools, taking 
students to off-campus events (e.g., field trips or conferences), and administering student discipline 
have been noted as areas of increased liability for agricultural science teachers (Dyer & Andreasen, 
1999; Kessell et al., 2005; Reneau & Poor, 1983; Tummons, Langley, Reed, & Paul, 2017). 

The protection motivation theory (see Figure 1) is comprised of three distinct components: 
(1) sources of information, (2) cognitive mediation processes (i.e. threat appraisal process & coping
appraisal process), and (3) coping modes (i.e., adaptive or maladaptive coping) (Crossler, 2010).
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Figure 1. A Schematic Representation of Protection Motivation Theory (Rogers, 1983). 

In essence, the sources of information serve as the catalyst to propel an individual to engage 
in the cognitive mediating processes. The first cognitive mediating process, the threat appraisal 
process, occurs when an individual evaluates the factors which heighten or lower their 
susceptibility to a threat. According to Floyd, Prentice‐Dunn, and Rogers ( 2000), the threat 
appraisal process precedes the coping appraisal process because an individual must identify and 
assess a threat before evaluating coping options to mitigate the threat. When an individual perceives 
a threat to be severe and feels vulnerable to the threat’s danger, they are more likely to consider 
factors (i.e., response efficacy, self-efficacy, and cost of adaptive behavior) of the coping processes 
to mitigate a threat (Floyd et al., 2000). The two cognitive mediation processes (i.e., coping and 
threat appraisal processes) are mediated by protection motivation, which is the individual’s 
intention to perform adaptive coping behaviors (to protect the self or others) or maladaptive coping 
behaviors (not to protect the self or others) (Crossler, 2010; Milne, Sheeran, & Orbell, 2000). 

Information sources in the protection motivation theory serve as the educational elements 
of the model and constitute the inputs for the cognitive mediation processes (i.e., threat appraisal 
process and coping appraisal process). The sources of information in the protection motivation 
theory are generally comprised of intrapersonal (e.g., previous experiences or personality aspects) 
and environmental (e.g., verbal persuasion, fear appeal, or observational learning) sources (Floyd 
et al., 2000; Milne et al., 2000). The main focus of this study was to identify the most important 
educational law issues which have the propensity to impede the professional security of Texas 
Agricultural Science Teachers. The identified legal issues will serve as a source of information to 
engage teachers in cognitive mediating processes associated with legal liability in the school-based 
setting. 

Purpose and Objectives 

The purpose of this Delphi study was to identify important educational law issues which 
present a risk to the professional security of Texas Agricultural Science Teachers. The following 
objectives guided this Delphi study: 

1. Identify important general education law issues for Texas Agricultural Science
Teachers.
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2. Identify important educational law issues specific to the field of agricultural education
for Texas Agricultural Science Teachers.

Method 

This study was structured using the Delphi method to obtain a general consensus among 
school district attorneys and school district superintendents on the important educational law issues, 
in general, and specifically related to agricultural education, which are most relevant to current 
teachers. The Delphi technique is a method for building a consensus among a panel using a series 
of questionnaires for data collection (Linstone & Turoff, 1975).  

In theory, the Delphi process should be iterated continuously until a consensus has been 
achieved (Hsu & Sandford, 2007). Historically, the traditional Delphi technique was comprised of 
four rounds (Young & Hogben, 1978). Yet, a multitude of research indicated that two (Gustafson, 
Shukla, Delbecq, & Walster, 1973; Roberson, Collins, & Oreg 2005) to three (Fan & Cheng, 2006; 
Ludwig, 1997) iterations are sufficient to reach a consensus and collect the needed information. 
Schmidt (1997) indicated not having enough iterations may result in meaningless results, and 
having too many iterations may cause sample fatigue and tax resources. This educational law study 
was structured as a three-round Delphi study, based on the high utilization of this iteration amount 
in previous research. An open- ended questionnaire was developed for the first round of the study. 
The second and third round of the Delphi study was conducted using a questionnaire with four-
point scaled item responses (1 = Not Important; 2 = Somewhat Important; 3 = Important; 4 = 
Extremely Important) for each of the items generated in round one. 

Population 

Stitt-Gohdes and Crews (2004) indicated the “careful selection of the panel of experts is 
the keystone to a successful Delphi study” (p. 5). Individuals are deemed eligible to be included to 
participate in a Delphi study if they have related experiences and backgrounds concerning the target 
issue, are capable of contributing meaningful inputs, and are willing to revise their initial judgments 
to attain a consensus (Oh, 1974; Pill, 1971). The panel of experts in this study consisted of school 
district attorneys and superintendents. Selection criteria were used to guide the nomination process 
of the educational law Delphi experts. The selection criteria for membership of attorneys on the 
panel was threefold: (a) the attorney must be licensed to practice law in Texas, (b) the attorney 
must be involved in school law, (c) and the attorney must serve as general counsel for a school 
district or professional teaching association in Texas. The criteria for selecting superintendents 
included: (a) the individual must currently serve as a superintendent of a school district in Texas, 
(b) the individual must reside over a school district with an agricultural science program, and (c)
the superintendent must have previous teaching experience in school-based agricultural education.

A snowball sampling technique was employed to identify experts for the Delphi panel. 
Three superintendents, with an agricultural education background, were identified as having 
extensive experience in educational law and met the selection criteria. Each superintendent was 
asked to identify four to five additional superintendents with an agricultural education background. 
After receiving the nominations from the superintendents, the additional subjects (n = 15) were 
vetted using the established selection criteria.  

Similar to the nomination process to identify superintendents, attorneys were also selected 
with a snowball sampling technique. Three individuals with an extensive educational law 
experience were asked to identify four to five additional attorneys who fit the specified selection 
criteria. At the conclusion of the snowball selection process, a total of 14 school district and 
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professional teacher association attorneys were identified. The nomination process was conducted 
separately for the superintendents and attorneys, but all recruited participants served on the same 
Delphi panel. The contact information (i.e., name, phone number, email address) of the prospective 
participants was collected from the nominators. If the person who made the nomination lacked the 
nominees’ contact information, publicly available directories were used to identify the contact 
information of the nominees. At the conclusion of the nomination process, all nominated experts 
were contacted, and 20 agreed to participate on the panel of experts. 

In regard to the appropriate number of subjects to be included in a Delphi study, Ludwig 
(1997) indicated that the number of experts is “generally determined by the number required to 
constitute a representative pooling of judgments and the information processing capability of the 
research team” (p. 52). A consensus on the number of optimal subjects in a Delphi study is non-
existent in previous literature, although a multitude of previous Delphi studies have involved 
between 10 and 15 participants (Brungs & Jamieson, 2005; Keil, Tiwana, & Bush, 2002; Ludwig, 
1997; Nambisan, Agarwal, & Tanniru, 1999). 

Instrumentation 

 Three instruments were used in the research study, one for each round. The round one 
instrument consisted of two open-ended questions:  

1. “What legal issues (in general) are most relevant for teachers today?”
2. “What legal issues (specifically related to agricultural education) are most relevant

for teachers today?”

Responses from the open-ended instrument were reviewed and duplicate responses were 
consolidated, resulting in the identification of 52 unique educational law issues. The second round 
instrument was developed using the individual items that resulted from round one. Each item was 
accompanied by a four-point scale rating (1 = Not Important; 2 = Somewhat Important; 3 = 
Important; 4 = Extremely Important). Participants were asked to review the items and indicate the 
level of importance for the professional security of an agricultural science teacher, they associated 
with each issue. The instrument also included an open-ended question which asked participants to 
identify any other educational law issues not included in the second round survey instrument. No 
additional issues were put forth by the experts on the second round instrument.  

At the conclusion of the second round, the items were analyzed to determine if they met 
the threshold for consensus. Similar to consensus criteria used in previous agricultural education 
Delphi studies (Lundry, Ramsey, Edwards, & Robinson, 2015; Ramsey, 2009), items which 
received a score of 3 (Important) or 4 (Extremely Important) from at least 75% of the school 
district superintendents and attorneys, were considered to have met consensus. The items which 
received a score of 3 (Important) or 4 (Extremely Important) by 51% to 74% of the educational 
law experts were presented on the third round survey for reassessment. The items which received 
less than 51% agreement of importance were excluded from further consideration.  

The experts reevaluated items (i.e., items which received 51% or more, but less than 75% 
agreement of importance in the second round) on the third round instrument. Similar to the 
second round instrument, participants were asked to indicate the level of importance they 
associated with each educational law issue, on a four-point scale (1 = Not Important; 2 = 
Somewhat Important; 3 = Important; 4 = Extremely Important). All three rounds of the 
Delphi were constructed and distributed on the Qualtrics online survey platform.  
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Validity and Reliability 

The content validity of the open-ended questionnaire, used in the first round of the Delphi 
study, was validated by a panel of experts. The panel included five faculty members in the Texas 
Tech University Department of Agricultural Education and Communications, one faculty member 
in the Department of Educational Leadership at Texas Tech University, and a currently-practicing 
school district attorney. The panel of experts were asked to review the content of the instruments 
used in the first and second rounds of the study, to determine the appropriateness of each item, and 
to identify any other questions that might be relevant to the study. According to Goodman (1987), 
content validity can also be established in a Delphi study by carefully selecting participants who 
have an interest in the topic of the study. Accordingly, the school district superintendents and 
attorneys, which served on the educational law Delphi panel, were carefully selected based on the 
aforementioned selection criteria. In regard to concurrent validity, Hasson, Keeney, and McKenna 
(2000) indicated the implementation of successive rounds in a Delphi study increases concurrent 
validity. Based on this assertion, the three-round Delphi technique implemented in this study 
bolstered the concurrent validity. Dalkey, Rourke, Lewis, and Snyder (1972) noted Delphi panels 
with 11 or more members would render a reliability of at least 0.70, and a panel of 13 members 
would yield a reliability with a correlation coefficient of 0.90. Based on these 
recommendations, the panel size in this study (Round 1, n = 20; Round 2, n = 14; Round 3, n = 
13) was large enough to achieve a reliability of 0.90.  

Data Collection 

The first round instrument of this Delphi study was sent to the panel members using the 
Qualtrics instrument distribution feature. In addition to the first round instrument, the participants 
were sent a recruitment letter and a study information sheet, explaining the purpose of the study 
and an explanation of the Delphi technique. Six days after the round one instrument was 
disseminated, non-responders were sent a reminder email to encourage their participation in the 
study.  

The second round Delphi instrument was sent to the 20 educational law experts who 
participated in the first round of the Delphi study. Experts which failed to respond to the first round 
instrument were excused from the study and were not asked for any further input in the following 
rounds. Similar to the distribution of the first instrument, the Qualtrics© survey platform was used 
to disseminate the survey instruments. A reminder email was sent to non-respondents six days after 
the initial round two instrument was distributed. Of the 20 participants invited to participate in 
round two, 14 subjects (70% response rate) completed the second round instrument.  

The final Delphi instrument was sent to the participants who participated in the second 
round (n = 14) of the study. A subsequent email was sent out a week later to encourage the school 
district superintendents and attorneys to participate in the third round of the Delphi. A total of 13 
educational law experts participated in the final round of the Delphi, yielding a response rate of 
92.8%. The 13 educational law experts provided input in all three rounds of the Delphi process.  

Data Analysis 

At the conclusion of data collection, data was transferred to IBM® SPSS® (Version 22) 
for data analysis. The data analysis for the first round of the Delphi entailed the organization of 
experts’ responses to the two open-ended questions. Duplicate responses were removed by the 
researchers. In the second and third rounds of the Delphi study, the frequency and percentage of 
scale responses were evaluated to determine which educational law issues reached consensus (i.e., 
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Important or Extremely Important was indicated by at least 75% of school district superintendents 
and attorneys).  

Results 

Round One Findings 

At the conclusion of round one, 82 educational law issues were indicated for the first 
question, “what legal issues (in general) are most relevant for teachers today?” Forty-nine issues 
were provided for the second question, “what legal issues (specifically related to agricultural 
education) are most relevant for teachers today?” Fifty-two (33 issues pertaining to question one 
and 19 issues associated with question two) educational law issues were retained for examination 
in the second round after duplicate responses were eliminated. The educational law issues were 
then organized into seven educational law categories (i.e., student discipline, student 
safety/supervision, teacher communication, special education, teacher rights, liabilities of teachers, 
and teacher’s duty to report) predicated by Walsh et al. (2014). Dillman, Smyth, and Christian 
(2009) indicated the grouping of similar items on an instrument can assist participants in processing 
the items. 

Round Two Findings 

On the second round instrument, first-round participants were asked to indicate the level 
of importance they associated with each educational law issue. Of the 33 issues identified for the 
first question, 16 educational law issues were considered to have met consensus (i.e., received a 
score of 3 Important or 4 Extremely Important by 75% or more of the school district superintendents 
and attorneys). The general educational law items with the highest levels of agreement on 
importance by the panel of experts were inappropriate communication with parents and students 
via text messaging, inappropriate contact between educators and students (verbal, physical, & on 
social media), and student discipline in school. Items associated with special education (i.e., 
properly following Individualized Education Programs [IEPs], Behavioral Intervention Plans 
[BIPs], accommodations and modifications) and teacher contract and employment rights were also 
perceived to be important educational law issues by the panel of experts (see Table 1). 

Table 1 

Round Two and Three Findings: Important Law-Based Issues Related to General Education and 
Agricultural Education 

Educational Law Issue Category c % 
Inappropriate communication with parents and students via text messaging. a General 100 
Inappropriate contact between educators and students (verbal, physical, & on 

social media). a 
General 100 

Student discipline in school. a General 100 
Supervising students on an overnight stay (providing proper supervision when 

students are “out of view”). a 
Ag. Ed. 100 

Communication with parents. a Ag. Ed. 92.9 
Complying with special education mandates (IEPs). a General 92.9 
Financial literacy among teachers in regard to proper management/handling 

of money (fundraising, budget, and public funds). a 
Ag. Ed. 92.9 
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Table 1 

Round Two and Three Findings: Important Law-Based Issues Related to General Education and 
Agricultural Education Continued… 

General 92.9 

General 92.9 
Ag. Ed. 92.9 
Ag. Ed. 92.9 
Ag. Ed. 92.9 
Ag. Ed. 92.9 

Ag. Ed. 92.9 
General 92.9 
General 92.9 
Ag. Ed. 92.3 
General 85.7 
Ag. Ed. 85.7 

General 85.7 
Ag. Ed. 85.7 
General 85.7 
Ag. Ed. 85.7 
Ag. Ed. 85.7 
Ag. Ed. 85.7 
Ag. Ed. 84.6 
Ag. Ed. 84.6 
General 78.5 
General 78.5 
General 78.5 

Ag. Ed. 78.5 
General 78.5 
General 78.5 

General 76.9 

Proper accommodation and modification of curriculum for students with 
disabilities. a 

Properly dealing with students’ behavioral issues (BIPs). a 
Student risk assessment in activities. a 
Student safety in the agricultural mechanics shop. a 
Student safety in the agricultural science classroom. a 
Student supervision at extracurricular events (leadership development 
events, career development events, convention). a 
Student transportation (in school or personal vehicles). a 
Teacher contract rights. a 
Understanding teacher employment contracts and compensation. a 
Communication with supervisors and administrators. a 
Educator code of ethics. a 
Liabilities associated with the handling of livestock animals (on and off-

campus). a  
Sexual harassment. a 
Student code of conduct (at school and on extracurricular events). a 
Student confidentiality (FERPA). a 
Student discipline on extracurricular activities. a 
Student safety at school farm. a 
Student supervision at livestock shows. a 
Dealing with booster club/support organizations. b 
Operating and maintaining a motorized vehicle. b 
Bullying. a 
Duty to report suspected child abuse and neglect under state law. a 
Harassment issues based on sex, race, color, religion, national origin, age, 

disability, and protected activity (includes employee-to-student and 
student-to-student harassment). a 
Statutory immunity issues under state law. a 
Title IX complaints. a 
Understanding school district/board policy (laws impact policy then policy 

impacts local decisions). a 
Liability of dealing with hostile and empowered students. b 
Supplemental duties as an extracurricular sponsor. b Ag. Ed. 76.9 
Note. a Statements that reached consensus in round two. b Statements that reached consensus in round 
three. c % = Percent of expert agreement. 

Fifteen educational law issues, specifically related to agricultural education (i.e., question 
two) met consensus in the second round of the Delphi. The issues which received the highest levels 
of agreement on importance by the expert panel were supervising students on an overnight stay, 
communication with parents, financial literacy regarding proper management/handling of money, 
and student risk assessment in activities student safety in the agricultural mechanics shop and 
classroom. Moreover, student supervision at extracurricular events (e.g., convention or career 
development events) and student transportation (i.e., school and personal vehicles) were 



Hainline, Burris, Ulmer, and Ritz School District Superintendents’… 

Journal of Agricultural Education 199 Volume 60, Issue 2, 2019 

educational law issues which also received ratings of high importance by the school district 
attorneys and superintendents.  

Round Three Findings 

In the final round of the Delphi study, participants (n = 13) were asked to evaluate 10 items 
from the second round which received a score of 3 (Important) or 4 (Extremely Important) by 51% 
or more of the participants. Similar to the second round, a consensus was operationalized by having 
at least 75% of Delphi participants who perceived the issue to be important or extremely important. 
A consensus was reached for four additional issues in the third round. One issue (i.e., liability of 
dealing with hostile and empowered students) was associated with general educational law issues, 
and three issues (i.e., dealing with booster club/support organizations (84.6% agreement), operating 
and maintaining a motorized vehicle (84.6% agreement), and supplemental duties as an 
extracurricular sponsor (76.9% agreement)) which met consensus in the third round were related 
to educational law issues linked to agricultural education. A total of 35 educational law issues 
reached consensus of importance after the three rounds of the Delphi were finalized. 

Conclusions and Implications 

The school district superintendents and attorneys reached consensus on the importance of 
17 general educational law issues. Although these educational law issues are not exclusively related 
to agricultural science teachers, they have the potential to pose a threat to the professional security 
of these teachers. A narrow focus on educational law issues solely in an agricultural education 
context would neglect to examine important issues agricultural science teachers face as classroom 
instructors. Based on Walsh et al. (2014) main areas of educational law which were used to 
categorize the items in this study, the experts reached the strongest consensus with items belonging 
to the teacher rights, student discipline, special education, and teacher communication categories. 

The issue of teacher rights has previously been indicated (Imber, 2008; Schimmel & 
Militello, 2007) as an educational law issue which teachers need to be competent in. Based on the 
findings of previous studies (Paul, 2001; Reglin, 1992; Schimmel & Militello, 2007), teachers 
have inadequate knowledge of legal issues regarding their rights as teachers. Imber (2008) 
asserted “Teachers who misunderstand their personal rights may put their jobs at risk” (p. 96). 
Conversely, Heubert (1997) noted that a teacher who does not understand their professional 
rights could potentially fail to exercise their authority fully.  

The panel of experts also identified the issue of student discipline as being one of the most 
important current educational law issues. This finding coincides with the results of previous studies 
(Bon et al., 2008; Wagner, 2008) which asserted student discipline was an educational law issue of 
great importance. Student discipline has been linked to burnout (Evertson & Weinstein, 2006) 
and job dissatisfaction (Mitchell & Arnold, 2004) of teachers. Teachers' self-efficacy in 
classroom management and student discipline was found to be lowest in novice teachers 
(Evertson & Weinstein, 2006; Mitchell & Arnold, 2004). Along with classroom 
management, the issue of student discipline encompasses school district policies and 
management procedures. According to Walsh et al. (2014), the Texas Education Code (T.E.C. § 
37.00I (a)) requires Texas school districts to adopt a student code of conduct which specifies 
student conduct standards. Walsh et al. (2014) asserted the student code of conduct “is a basic 
rule of due process that students can only be punished for misconduct after they are advised 
that such conduct is prohibited” (p. 305). It is important that agricultural science teachers 
understand the policies in their district’s student code of conduct, to ensure student’s rights of 
due process are not infringed. A disciplinary decision, 
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made by a teacher or administrator, can have long-term implications on the future of a student, and 
their perception of the educational system (Kajs, 2006).  

Similar to findings of Bon et al. (2008), the experts indicated special education was an 
important educational law issue. Court cases, involving special education, have drastically 
increased over the years (Ahearn, 2002; Leonard, 2007; Wagner, 2008; Zirkel, 2006; Zirkel & 
D’Angelo, 2002). The number of level one hearings (i.e., hearings initiated at the state level), which 
involved special education disputes, increased 92% over a nine-year period (Ahearn, 
2002). Mirabile (2013) indicated the increase in litigation involving special education was likely 
due to the emphasis on the quality of special education services mandated by the Individuals with 
Disabilities Education Improvement Act (IDEA, 2004) and the No Child Left Behind Act (2001).  

Furthermore, a lack of vital special education training has also been cited (Brookshire, 
2002; Singletary, 1996) as a contributor to the increase of special education litigation. The 
mainstreaming of special education students in regular education classrooms, such as an 
agricultural science classroom, establishes a need for agricultural science teachers to have a 
working knowledge of special education law. Previous agricultural education research has 
indicated agricultural science teachers generally have a low competency in regard to working with 
special education students (Andreasen, Seevers, Dormody, & VanLeeuwen, 2007; 
Sorensen, Tarpley, & Warnick, 2010) and need special education training (Cotton, 2000). 

Another educational law issue identified by the panel of experts was teacher 
communication and contact with students. Of the 17 educational law issues which reached 
consensus for the first objective of this study, two of the highest rated issues were related to 
inappropriate communication with students. This issue is explicitly addressed in the Texas Teacher 
Code of Ethics (TAC §247.2.) and the Texas Penal Code (i.e., §§ 21.12 & 33.021). The importance 
of this issue is supported by Shakeshaft (2004), who conducted a synthesis of the literature on 
educator-student sexual misconduct. Findings of this study indicated that over 4.5 million students 
in the U.S. experience some form of sexual misconduct from an educator between kindergarten and 
the 12th grade. Bon, Bathon, and Balzano (2013) noted the number of sexual misconduct cases 
has increased due to social media. Texas Agricultural Science Teachers need to be mindful 
about keeping ethical boundaries with students and taking precautions to avoid accusations.  

Objective two sought to identify important educational law issues related to agricultural 
education. A consensus was reached by the panel of experts on 18 educational law issues 
specifically related to agricultural education. The issues which reached the highest level of 
consensus were related to the main educational law categories (Walsh et al., 2014) of student safety, 
student supervision, communication with superiors and parents, and financial responsibility.   

The safety and supervision of students was identified as an important agriculturally 
related educational law category in this study. It is likely the concern for student safety is 
intensified due to inquiry-based learning, which occurs in classrooms, horticultural 
facilities, agricultural mechanics shops, school farms, and other off-campus locations. This 
assumption supports findings by Dyer and Andreasen (1999) who suggested laboratories are 
potentially hazardous places for both work and study. Further, taking students on 
extracurricular trips poses a special concern for teachers in terms of student safety (Greene, 
1998).  

In addition to student safety, the school district superintendents and attorneys 
indicated communication with parents and supervisors was an important educational 
law issue. Responsibilities of an agricultural science teacher, such as classroom instruction, FFA 
advisement, SAE supervision, booster club advisement, and chaperoning overnight trips, 
heightens the need for 
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quality communication between agricultural science teachers and parents. Although parent 
involvement has been found to enhance student achievement (Van Voorhis, 2001) and student 
behavior (Simon, 2001), teachers have become fearful of legal issues when dealing with demanding 
parents (Wagner, 2008).  

Along with parent communication, communication with supervisors and administrators 
was also identified as an important educational law issue, related to agricultural education. The 
need for professional communication with administrators is further exacerbated when considering 
the portion of agricultural science teachers with two governing bodies; their campus school 
administration, and district career and technical education (CTE) administration. According to 
Robin Painovich, the executive director of the Career and Technical Association of Texas, roughly 
400 (R. Painovich, personal communication, February 21, 2017) out of the 1,203 (Texas Education 
Agency, 2018) school districts in Texas have CTE directors and coordinators. The various 
responsibilities and expectations set forth by the different administrative entities might hinder an 
agricultural science teacher’s ability to adhere to all expectations and properly communicate with 
each supervisor.  

Financial responsibility of agricultural science teachers was another important educational 
law issue identified by the panel of experts. The importance of this educational law issue is 
explicitly expressed in the Texas Teacher Code of (TAC §247.2., Standard 1.2.), which states 
educators “shall not knowingly misappropriate, divert, or use monies, personnel, property, or 
equipment committed to his or her charge for personal gain or advantage” (p. 1). The various job 
responsibilities of an agricultural science teacher require them to handle money. These 
responsibilities might include collecting fundraising money, handling budget money, handling 
student money for purchasing livestock, or handling travel funds. The management and handling 
of money present an inherent risk of liability for agricultural science teachers.  

Limitations of the Study 

The evaluation of reliability of a Delphi study serves as a limitation because this 
technique yields judgments, not measurements. A measurement consists of an error component and 
a true score. The error component of measurements consists of random variables, which tend to 
cancel each other out (Woudenberg, 1991). In contrast to the error component of  measurement, 
the error component of  judgement is influenced by situation- and person-specific factors (i.e., bias). 
To abate the effects of situation-specific biases, the recruitment procedure, background 
information, design of the instrument, the number of rounds, and the content of the first-round 
questionnaire was standardized. Furthermore, the Delphi instrument was administered under equal 
circumstances and in the same period of time. Person specific-bias were present in this study. 
Consequently, future applications of this method can be interpreted as a new instrument of 
measurement (Woudenberg, 1991). Because of these factors, the reliability of the Delphi technique 
was a key limitation to this study.  

The state-specific laws and rules presented by the experts served as a limitation to the scope 
of this study. Aside from issues associated with federal laws and rules (e.g., No Child Left Behind 
Act, 2001), the educational law issues identified in this study are limited to Texas educational 
settings and are not intended to be generalized beyond state lines. 

Recommendations for Additional Research 

Redfield (2003) reported, “the legal issues confronting schools are legion” (p. 614). This 
study supported the notion that there is a multitude of educational law issues which are important 
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to agricultural science teachers in Texas. Although the panel of experts perceived these educational 
law issues to be currently important, the importance of the identified issues may change over time 
due to new legislation and court decisions at the local, state, and federal levels. Mirabile (2013) 
indicated the need for a systematic and comprehensive method for keeping pace with changes in 
the law, due to the influence of legislation on the educational system. Additional studies are needed 
to identify educational law issues which arise in the future years; therefore, additional research 
should be periodically conducted to stay abreast of important educational law issues.  

The findings of this study identified the most important educational law issues, which 
Texas teachers currently face. Yet, this research does not examine teachers’ perceived importance 
or competency of these identified issues. Based on previous findings (Bounds, 2000; Paul, 2001; 
Wagner, 2008), teachers possess a dismal understanding of legal issues and education law 
pertaining to their jobs. Furthermore, Littleton et al. (2001) found Texas teachers possessed an 
inadequate level of educational law knowledge. Therefore, further research should examine Texas 
Agricultural Science Teachers’ perceived competencies and levels of importance they associate 
with the identified educational law issues. Additionally, an educational law needs assessment of 
pre-service and in-service agricultural science teachers should be conducted on a state-by-state 
basis. 

Additionally, former studies have indicated pre-service educational law courses (Ogletree 
& Garrett, 1981), in-service educational law workshops (Bounds, 2000; Harris, 2001; Koch, 1997), 
affiliation with professional organizations (Bounds, 2000), and years of teaching experience 
(Bounds, 2000; Koch, 1997) bolster teachers’ competency in educational law. Further research 
should explore the influence of background and demographic characteristics on agricultural science 
teachers’ perceived competency of educational law.  

Recommendations for Practice 

Whether or not an agricultural science teacher has received formal educational law training, 
a teacher must achieve a working knowledge of the laws which govern them. Agricultural science 
teachers should do their due diligence by reading the student and teacher handbooks provided by 
the school district. When an issue arises which is not explicitly addressed in a handbook, a teacher 
should consult a knowledgeable superior (Greene, 1998) before making an uninformed decision. 
Aside from student issues, teachers need to understand their professional rights such as teacher 
contracts and compensation. 

 It is recommended that agricultural science teachers familiarize themselves with district 
policies, state torts, federal laws, and landmark Supreme Court decisions. District’s board policy 
manuals contain policies which govern the operation of the district. For example, the infractions 
which constitute “good cause” for teacher termination are established at the local level. In regard 
to state statutes, teachers can use the Texas Education Code (TEC) as a resource for constructing a 
working knowledge of educational laws. Along with resources on the local and state level, teachers 
should enhance their familiarity with constitutional laws and educationally-related Supreme Court 
decisions. 

School administrators can also play an instrumental role in the enrichment of teacher’s 
knowledge of educational law issues. To assist in this effort, Administrators could potentially 
include aspects of educational law training during in-service. In most districts, it is customary for 
teachers to be required to attend campus-based in-service workshops at the beginning of the school 
year. This would serve as a wonderful platform to provide teachers with the essential knowledge 
they need to avoid educationally-based liabilities. Administrators should use the findings of this 
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Delphi study as a guide to determine which educational law issues should be addressed in the 
proposed in-service events. Furthermore, administrators should collaborate with the legal staff 
(e.g., school district attorney) of their district to assist in the development and implantation of the 
educational law training. The Vocational Agriculture Teachers Association of Texas (VATAT) 
legal staff and resources should be leveraged by administrators to provide training exclusively for 
agricultural science teachers.   

Teacher educators and professional teacher organizations (i.e., VATAT, Texas Classroom 
Teachers Association (TCTA), Texas State Teachers Association (TSTA), & the National 
Association of Agricultural Educators (NAAE)) should collaborate to inform teachers about 
important educational law issues. This collaboration could potentially encompass the development 
of pre-service educational law courses and the implementation of educational law professional 
development events for Texas Agricultural Science Teachers. Littleton (2008) indicated 88% of the 
teaching force had three or more years of teaching experience, which implied a large portion of the 
teaching force is far removed from pre-service preparation. Therefore, it is important to provide 
periodic educational law training for Texas Agricultural Science Teachers. Periodic educational 
law training, a proven effective method (Bounds, 2000; Harris, 2001; Koch, 1997), will provide 
teachers up-to-date information on current educational law issues.  
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Trends and Impact of FFA Affiliation on National FFA 
Organization Student Membership: 
A Secondary Analysis of Existing Data
C. Zane Sheehan1 and Lori L. Moore2

Abstract 

FFA, School-Based Agricultural Education’s student leadership organization, has experienced 
significant membership growth in recent years. From 1990-2010, FFA membership increased 
31%, yet has experienced a similar increase (28%) in just the last eight years, the same time 
affiliation became a membership option. The purpose of this study was to examine recent FFA 
membership trends based on current membership options: optional dues-based membership and 
mandatory affiliation membership. A secondary analysis of FFA chapter membership roster 
records and annual state reports during the previous four complete academic years beginning in 
2013-2014, was completed following the steps of Knowledge Discovery in Databases (KDD). As 
of 2017, over two-thirds (70.57%) of chapters are still dues-paying chapters. However, when 
analyzing membership type by FFA members, over half (51.54%) of all FFA members are 
members through affiliation. When looking at members within each region, the majority of 
members from the Central, Eastern, and Southern region are dues paying members while the 
majority of members in the Western region are affiliated members. Additionally, a stronger 
relationship may exist between national recognition and FFA affiliated chapters than for FFA 
dues; there may be a relative advantage in national award programs for affiliated chapters. 

Keywords: FFA affiliation; mandatory student organization membership programs; FFA 
membership trends 
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Introduction 

The National FFA Organization, School-Based Agricultural Education’s student 
leadership organization, experienced significant membership growth in recent years between 2010 
and 2018. While FFA makes general milestone data on FFA membership available online (National 
FFA Organization, 2017), historical data on FFA membership over time are not easily available in 
the literature, and more particularly, the recent trends in FFA membership have not been examined 
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in agricultural education research. 

In 2010, the National FFA Organization approved a new membership model known as 
FFA affiliation, which was followed by a substantive membership increase of nearly 150,000 
student members in an eight-year period. Dramatic shifts in membership have an impact on 
educational programming, including attendance and participation in FFA’s youth leadership 
development conferences and conventions, engagement in Career Development Events (CDE), 
experiential learning projects that contribute economically to the community, and even the supply 
and demand for teachers and state and national level staff working in School-Based Agricultural 
Education (SBAE). As FFA affiliation can be considered an innovation, it is important to 
examine data on the program, synthesize trends in FFA membership, and make recommendations 
for future research related to its adoption. 

Review of Literature 

The Smith-Hughes Act of 1917 formalized the linkage between the classroom instruction 
and supervised experience (i.e., Supervised Agricultural Experience, SAE) components of what is 
known today as School-Based Agricultural Education (National FFA Organization, 2017). The 
third component, leadership development, was accomplished by formalizing agricultural clubs in 
schools into what is now the National FFA Organization (FFA). The national coordination of 
SBAE that resulted from the passage of the Smith-Hughes Act “made it convenient for the 
development of an organization for rural youth that encouraged best practices in agricultural 
production and provided an outlet for personal growth and development” (Croom, 2008, p. 114). 
In 1928, 33 student delegates from 18 states met in Kansas City, MO and formed FFA “to 
encourage social development and agricultural skill development” (Croom, 2008, p. 114). The 
following year, 35 states affiliated with the national organization, including 30,000 members 
from 1,500 chapters (National FFA Organization, 2017). FFA received a Congressional charter in 
1950 and is recognized by the Office of Career, Technical, and Adult Education of the U.S. 
Department of Education as a Career and Technical Organization (CTSO) (National FFA 
Organization, 2017). As such, FFA is a co-curricular organization that requires enrollment in a 
SBAE course. However, FFA membership is not a co-requisite of enrollment in a SBAE course. 

Trends in FFA Membership 

For many years following its formation, and after receiving the Congressional charter, 
FFA experienced considerable membership growth. The organization first achieved 100,000 
members in 1935 (see Figure 1). Membership fell briefly during the 1940s when the United States 
was engaged in World War II (Wolf & Connors, 2009). During this time, FFA’s national 
engagement and activities were reduced. National Conventions were “streamlined” to support war 
efforts; only “[state] delegates and award winners attend[ed]” (National FFA Organization, 2017, 
p. 1). In 1942, a year after the United States entered World War II, “just 217 people attended the 
[National Convention]” (National FFA Organization, 2017, p. 1; Wolf & Connors, 2009). 
Following World War II, membership began to grow again, expanding to 260,300 in 1948 and 
363,369 members in 1953 (National FFA Organization, 2015a, 2015b, 2017). The organization 
achieved 509,735 members in 8,148 chapters in 1977 (National FFA Organization, 2015a). That 
year, 73.10% of the 697,499 students enrolled in SBAE programs were FFA members (Rossetti 
& McCaslin, 1992; Rossetti, Padilla, & McCaslin, 1994).
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Figure 1. National FFA Organization Membership from 1928 to 2018. 

However, in the years following the national membership high, at the time, in 1977 of 
509,735 students, the organization experienced declines in membership. During the 1980s, the 
United States experienced the “worst economic downturn since the Great Depression,” decimating 
the industry of agriculture (1980s Farm Crisis, 2018, “Lasting Impact of the Farm Crisis,” para. 2). 
Vast numbers of Americans moved out of rural agricultural areas in search of work. The rapid 
decrease in rural populations resulted in “abandoned [farms], diminished government services and 
widespread school consolidations” (1980s Farm Crisis, 2018, “The Decline of The Rural 
Community,” para. 2). During the same period as the Farm Crisis, accompanied by decreases in 
rural population and school consolidation, membership in FFA fell to some of the lowest levels 
since the organization’s early years, just 387,143 members in 1990 (Rossetti & McCaslin, 1992; 
Rossetti et al., 1994). 

In 1988, in an effort to increase membership, FFA permitted grade seven and eight students 
to become members and changed its name from the Future Farmers of America to the National 
FFA Organization, citing its recognition to reflect the “growing diversity of agriculture” (National 
FFA Organization, 2017, p. 2). Despite such changes, recovery was slow for FFA: membership in 
1990 was 387,143 (Rosetti & McCaslin, 1992) and approximately 450,000 in 2000 (Talbert & 
Balschweid, 2004). It took the organization until 2010 to reach the previous membership high of 
509,735 (i.e. membership in 1977; National FFA Organization, 2010). FFA grew by approximately 
31% over a twenty-year period between 1990 and 2010. 

Recently, however, between 2010 and 2018 FFA experienced substantial membership 
increases. In 2018, FFA reported membership included “653,359 student members in grades seven 
through 12 who belong to one of 8,568 local FFA chapters throughout the United States, Puerto 
Rico, and the U.S. Virgin Islands” (National FFA Organization, 2018, para. 1). Between the 2009-
2010 school year and 2018, FFA membership grew by 28%. Thus, the National FFA Organization 
grew by almost as much in the eight-year period between 2010 and 2018 as it did in the 20 years 
prior. One possible explanation for this difference is the implementation of the FFA affiliation 
membership model as a national option. 
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The FFA affiliation membership program originated in California as the Agriculture 
Incentive Grant of 1983, which funded and required of all students enrolled in SBAE to receive the 
benefits of and participate in youth agricultural leadership development (i.e., FFA) and experiential, 
technical skill development (i.e., SAE) learning programs (California Department of Education, 
2003). Around 2005, the National FFA Organization’s Board of Directors and the National 
Association of Agricultural Educators (NAAE) began to explore alternative membership structures. 
After years of discussion, a yearlong pilot program adapted from California’s Agriculture Incentive 
Grant was conducted in 2009-2010, including over 200 chapters in Arizona, Iowa, Florida, 
Massachusetts, and Texas (Case, 2010b). Chapters in the pilot experienced an average membership 
growth of “33% or … 43 members per chapter” (Case, 2010b, “Reason for providing the option 
for an affiliation fee,” para. 1). Following the pilot program, the National FFA Board of Directors 
voted to approve a new model of membership, based on California’s model, to be known as FFA 
affiliation. Delegates at the 2009 National FFA Convention approved affiliation to be available 
nationally beginning with the 2010-2011 school year (Case, 2010a, 2010b, 2010c). Affiliation 
eliminated fees charged of student members and provided FFA to all students in a SBAE program. 
The Board described the primary benefits of the change including, but not limited to, no longer 
needing to “persuade students to join,” elimination of dues, “[repositioning] FFA as an integral 
component of [SBAE],” and “[engaging] all students in the three-[component] model during all 
classes” (Case, 2010b, p. 1; National FFA Organization, 2016). In the affiliation program, all 
students are provided equal access to the opportunities and benefits of SBAE. 

Theoretical Framework 

FFA affiliation is an innovation in the sense that it is an “idea, practice, or object that is 
perceived as new by an individual or other units of adoption” (Rogers, 2010, p. 12). Roger’s 
Diffusion of Innovation theory can be used to examine and explain trends in the adoption of an 
innovation, in this case, the innovation of the affiliation membership program, and its impact and 
advantages. Diffusion is defined by Rogers (2010) as “the process in which an innovation is 
communicated through certain channels over time among members of a social system” (p. 5). 
Specific perceived attributes of an innovation influence its diffusion and adoption, and how it is 
communicated among stakeholders and decision makers. For example, an innovation that is 
perceived to have relative advantages over the alternative available options will be adopted more 
quickly (Rogers, 2010). The compatibility of an innovation, or how easy it is to implement and the 
degree to which it is in line with existing organizational values, and the complexity of the 
innovation, or how easy it is to understand, also support or slow diffusion and adoption (Rogers, 
2010). Finally, the degree of trialability and observability should be considered; the ability to see 
the results of its implementation from the outside, and totry it with less risk, allows an individual 
to consider its adoption with “less uncertainty” (Rogers, 2010, p. 16). 

Once a critical mass of users has adopted an innovation, typically around 10-20% adoption, 
the innovation’s adoption rates tend to “take-off” and become self-sustaining, though critical mass 
may vary from innovation to innovation (Rogers, 2010). Rogers (2010) added that “individual 
perceptions of the innovation can be shaped, for instance, by implying that adoption of it is 
inevitable, that it is very desirable, or that the critical mass has already occurred or will occur soon” 
(p. 361). 

Even though FFA affiliation has been a national membership option since 2010 (Case, 
2010a, 2010b, 2010c), and an option in California since 1983 (California Department of Education, 
2003), the innovation is still likely considered new by many individuals in SBAE. There are limited 
information and data available on the program, including adoption rates. Affiliation is not designed 
to be high in trialability (Case, 2010b, 2010c). Little is known about the relative advantages of 
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affiliation due to limited data and lack of available research on the program, which contributes to 
limited observability of the results of the program to decision makers. Therefore, there is potential 
for the innovation to be viewed as complex and incompatible with existing SBAE program. 

FFA has experienced an unexplained phenomenon of rapid membership growth since 
2010. At the same time, these membership increases coincided with the creation of FFA 
affiliation as a national membership option, which lead us to wonder if there was a potential 
relationship between membership trends and affiliation. Membership trends were not easily 
accessible in the literature and there was little information on affiliation available to the public. 
The FFA affiliation program has grown rapidly in participation, yet little was known about its 
benefits and advantage over the traditional dues-based model. Therefore, there was a need to 
explore and study this growth and to inform policy, programs, and future research. 

Purpose and Objectives 

The purpose of this study, conducted as part of a larger series of studies on FFA 
membership, was to examine recent FFA membership trends based on both current membership 
options: mandatory affiliation and dues paying-based membership. Additionally, this study 
examined the potential impact and relative advantages of affiliation, specifically related to 
national recognition programs. Objectives of this study were to: 

1. Establish national baseline data on FFA’s membership options, including the total
number of members and chapters participating through affiliation and dues,

2. Examine chapter and membership trends in each of FFA’s four regions, and
3. Examine participation and recognition in award programs at the national level for

affiliated chapters as compared to dues-based programs.

Methods 

To examine the innovation of FFA affiliation, we conducted a secondary analysis of FFA 
chapter membership data, including roster records and annual state reports collected by FFA Local 
Program Success national staff, following the steps of Knowledge Discovery in Databases (KDD) 
outlined by Fayyad, Piatetsky-Shapiro, and Smyth (1996). These data included membership 
numbers for chapters participating in the FFA affiliation program during four complete academic 
years beginning in 2013-2014. Fayyad et al. (1996) shared that “KDD refers to the overall process 
of discovering useful knowledge from data” (p. 39) and includes nine steps. KDD is more than 
simply mining data for useful information. The nine steps of KDD included (a) identifying the goal 
of the knowledge discovery process, (b) creating a target data set, (c) data cleaning and processing, 
(d) data reduction and projection, (e) matching the goals of KDD to a particular data-mining
method, (f) exploratory analysis and model and hypothesis selection, (g) data-mining, (h)
interpreting mined patterns, and returning to any of the previous steps for further iteration, and (i)
acting on the discovered knowledge (Fayyad et al., 1996).

First, the target data set of original membership and participation information were copied 
from their Microsoft Excel spreadsheet files and organized in a new document to maintain the 
integrity of the original datasets. Data that were originally spread across dozens of documents and 
files were combined and organized into one comprehensive database. Data were then cleaned, 
preprocessed, and linked to chapter identification numbers (i.e., FFA chapter numbers; e.g. 
MN0217). Multiple entries for a chapter in a given year were combined, duplicates were reduced, 
and data were coded by variable. In a given year, the resulting population included between 575,000 
to 650,000 student members in grades 7 through 12 in more than 8,500 secondary and middle 
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school chapters. We then analyzed the FFA membership census population data of states and 
regions, looking for trends. For the purposes of this study, we specified explored relationships 
between affiliation and overall membership type over time, and between affiliation and FFA 
national award recognition programs over time. 

No individual names or identifying information were included. It should be noted, 
however, that data within the dataset were limited, resulting in some limitations of the study. 
Membership data were only available for affiliated chapters beginning in 2013, not for all chapters 
regardless of membership type. We used the National FFA Local Program Success state reports to 
determine the total number of chapters and members each year, and when compared to affiliation 
data, these data provided data for Dues chapters. 

Data provided by FFA were assumed to be accurate and reliable, and therefore were a 
potential limitation of this study. During the 2014-2015 school year, there were discrepancies in 
FFA’s data for both the number of chapters and members for Alabama (Southern region), Montana 
(Central region), New Hampshire (Eastern region), Oklahoma (Central region), and Pennsylvania 
(Eastern region). State data for this year were an outlier compared to other years, suggesting almost 
all affiliated programs in those states returned to dues, and then switched back again the following 
year. There was an additional discrepancy for Pennsylvania in 2015-2016. 

Results 

The first objective of this research was to establish national baseline data on FFA’s 
membership options, including the total number of FFA members and chapters participating 
through affiliation and as dues-paying members. Table 1 shows the number of FFA chapters by 
membership type for the four years of available data. Overall, the number of FFA chapters 
participating as affiliated chapters has increased in 2016-2017, as compared to 2013-2014. 

It should be noted that membership numbers by membership type and participation type 
decreased in 2014-2015 from the previous year. Prior to 2014, FFA chapters that chose to 
participate in the FFA affiliation program were generally locked into the model (Case, 2010b, 
2010c); there was no communicated or formal option to change back to the traditional dues 
structure from affiliation (N. Crutchfield, personal communication, February 28, 2018). While the 
program was still designed to be ongoing, FFA changed its procedures in 2014 to formally allow 
schools to leave the program, with clarification that “if an affiliated chapter chooses to leave the 
program, that chapter can no longer participate in the affiliation program [again] unless the whole 
state adopts 100% affiliation membership” (National FFA Organization, 2016). This procedural 
change in the program aligns with a decrease in affiliation membership in 2014-2015. 

Table 1 

FFA Chapters by Membership Type During the 2013-14 to 2016-17 School Years 

2013-2014 2014-2015 2015-2016 2016-2017 
f % f % f % f % 

Affiliated 1,930 25.18 1,420 18.31 2,110 26.03 2,503 29.43 
Dues 5,735 74.82 6,337 81.69 5,996 73.97 6,001 70.57 
Total 7,665 100.00 7,757 100.00 8,106 100.00 8,504 100.00 

Table 2 shows the number of FFA members by membership type for the four years of 
available data. On average, the majority of members (i.e., 56.67%) were dues- paying members. 
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The 2016-2017 year was the only school year in which more FFA members participated as affiliated 
members (n = 337,300, 51.25%) than as dues paying members (n = 320,812, 48.75%).  

Table 2 

FFA Members by Participation Type During the 2013-2014 to 2016-2017 School Years 

2013-2014 2014-2015 2015-2016 2016-2017 
f % f % f % f % 

Affiliated 242,668 39.77 225,796 35.88 300,637 45.46 337,300 51.25 
Dues 367,552 60.23 403,571 64.12 360,682 54.54 320,812 48.75 
Total 610,240 100.00 629,367 100.00 661,319 100.00 658,112 100.00 

The second objective of this research was to examine chapter and membership trends in 
each of the FFA’s four regions: Central, Eastern, Southern, and Western. Table 3 shows the number 
of affiliated and dues paying chapters within each FFA region. The majority of chapters within all 
four regions still use the dues paying membership option. However, there has been an overall 
decrease in dues membership across all of the regions and the Western region is approaching equal 
numbers of chapters participating through the affiliation option and the dues option. 

Table 3 

FFA Chapters by Region and Membership Type During the 2013-14 to 2016-17 School Years 

2013-2014 2014-2015 2015-2016a 2016-2017 
f % f % f % f % 

Centrala 
Affiliated 688 33.61 283 13.68 746 35.02 789 35.46 
Dues 1,359 66.39 1,786 86.32 1,384 64.98 1,436 64.54 
Sub-Total 2,047 100.00 2,069 100.00 2,130 100.00 2,225 100.00 

Easterna 
Affiliated 252 14.70 113 6.46 149 8.11 412 21.66 
Dues 1,462 85.30 1,636 93.54 1,688 91.89 1,490 78.34 
Sub-Total 1,714 100.00 1,749 100.00 1,837 100.00 1,902 100.00 

Southerna 
Affiliated 213 10.79 167 8.41 278 13.24 309 13.02 
Dues 1,761 89.21 1,818 91.59 1,822 86.76 2,064 86.98 
Sub-Total 1,974 100.00 1,985 100.00 2,100 100.00 2,373 100.00 

Western 
Affiliated 777 40.26 857 43.86 937 45.95 993 49.55 
Dues 1,153 59.74 1,097 56.14 1,102 54.05 1,011 50.45 
Sub-Total 1,930 100.00 1,954 100.00 2,039 100.00 2,004 100.00 

aThere were discrepancies in the Affiliation number of chapters and members for this year. 

Table 4 shows the number of affiliated and dues paying members within each FFA region. 
The majority of members within the Central, Eastern, and Southern regions are still participating 
as dues paying members, although the percentage of affiliated members in increasing. Within the 
Western region, the majority of members are members through affiliation.  



Sheehan and Moore        Trends and Impact of FFA… 

Journal of Agricultural Education 217 Volume 60, Issue 2, 2019 

Table 4 

FFA Members by Region and Membership Type During the 2013-14 to 2016-17 School Years 

2013-2014 2014-2015 2015-2016 2016-2017 
f % f % f % f % 

Centrala 
Affiliated 49,421 37.23 24,049 17.60 59,289 41.71 62,625 44.53 
Dues 83,317 62.77 112,617 82.40 82,842 58.29 78,006 55.47 
Sub-Total 132,738 100.00 136,666 100.00 142,131 100.00 140,631 100.00 

Easterna 
Affiliated 23,817 19.94 10,924 9.02 16,137 12.65 37,261 30.07 
Dues 95,629 80.06 110,241 90.98 111,398 87.35 86,648 69.93 
Sub-Total 119,446 100.00 121,165 100.00 127,535 100.00 123,909 100.00 

Southerna 
Affiliated 30,480 21.79 26,821 18.76 42,139 28.44 44,579 31.48 
Dues 109,413 78.21 116,148 81.24 106,040 71.56 97,010 68.52 
Sub-Total 139,893 100.00 142,969 100.00 148,179 100.00 141,589 100.00 

Western 
Affiliated 138,970 63.70 164,002 71.75 183,072 75.19 192,835 76.53 
Dues 79,193 36.30 64,565 28.25 60,402 24.81 59,148 23.47 
Sub-Total 218,163 100.00 228,567 100.00 243,474 100.00 251,983 100.00 

aThere were discrepancies in the affiliation number of chapters and members for this year. 

Table 5 shows the number of FFA chapters by membership type who were nationally 
recognized or awarded with at least one participant for the two most recent years of the four years 
of available data. Data reported were not a count of total number of participants in a given category, 
it is a count of chapters. A chapter with more than one American degree recipient was only reported 
once. 

Affiliated chapters represent 25-30% of FFA chapters (e.g., in 2016-2017, affiliated N = 
2,503, dues N = 6,001). The number of dues-based chapters who participated in each award 
program was greater than the number of affiliated chapters. However, the proportion of possible 
affiliated to be recognized is consistently greater than the proportion of possible dues-based 
chapters across all four years of data. In 2016-2017, 5.87% (n = 352) of the 6,001 dues-based 
chapters were recognized in the National FFA Organization’s National Chapter Award program, 
while 10.03% (n = 251) of the 2,503 affiliated chapters were awarded. On average, affiliated 
chapters were recognized about twice as often as dues-based chapters when examining possible 
chapters. 

 Table 5 

Nationally Recognized FFA Chapters for the Academic Years 2013/14 to 2016/17 

2013-2014 2014-2015 
Dues 

N = 5735 
Affiliated 
N = 1930 

Dues 
N = 6337 

Affiliated 
N = 1420 

  N % of N   n % of N   n % of N   n % of N 
National Chapter 345 6.02% 252 13.06% 344 5.43% 275 19.37% 
American Degree 1032 17.99% 673 34.87% 958 15.12% 672 47.32% 
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 Table 5 

Nationally Recognized FFA Chapters for the Academic Years 2013/14 to 2016/17 

Proficiency Finalist 85 1.48% 68 3.52% 83 1.31% 74 5.21% 
SAE Grant 242 4.22% 182 9.43% 196 3.09% 152 10.70% 
Service Grant 105 1.83% 74 3.83% 110 1.74% 86 6.06% 
National Chapter 348 5.80% 273 12.94% 352 5.87% 251 10.03% 
American Degree 1019 16.99% 690 32.70% 1076 17.93% 749 29.92% 
Proficiency Finalist 88 1.47% 66 3.13% 76 1.27% 71 2.84% 
SAE Grant 355 5.92% 255 12.09% 396 6.60% 266 10.63% 
Service Grant 163 2.72% 92 4.36% 104 1.73% 60 2.40% 

Conclusions, Recommendations, and Implications 

Between 1928 and the 1970s, with the exception of a period of time in the 1940s due to 
World War II, membership in the National FFA Organization has consistently increased, reaching 
a national membership high, at the time, of 509,735 student members in 1977 (National FFA 
Organization, 2015a; Wolf & Connors, 2009). In the 1980s, when American agriculture was 
experiencing the Farm Crisis, FFA membership dramatically decreased, falling 24% to 387,143 
members in 1990 (Rossetti & McCaslin, 1992; Rossetti et al., 1994). It was not until 2010 that FFA 
recovered to its membership numbers of the late 1970s (i.e., 31% growth; National FFA 
Organization, 2010). FFA affiliation became a national membership option in 2010; between 2010 
and 2018, membership in FFA grew by 28%, achieving 653,359 students in 8,568 chapters 
(National FFA Organization, 2018). 

As of the 2016-2017 school year, dues-paying membership is still the most prevalent 
membership option for FFA chapters. Although the percentage has decreased since 2013, over two-
thirds (i.e., 70.57%) of FFA chapters still use the dues-paying membership option. When examining 
FFA membership for individual students rather than the membership structure of FFA chapters 
themselves, over half (i.e., 51.54%) of FFA members in 2017 were members under the affiliation 
membership option. In essence, while the majority of chapters continue to utilize a dues structure, 
affiliation is the most common membership type for students. 

When analyzed by FFA region, the Western region is now almost equally split based on 
membership option. However, chapters within the other three regions are still more predominately 
using the dues-paying option, specifically in the Southern region. Similar trends can be found when 
exploring membership options for members within the regions. The majority of Western region 
members are affiliated, while the majority of members from the other regions are dues members, 
especially in the Eastern and Southern regions. 

The final objective of this study was to examine the relationship between recognition and 
affiliation, which was exploratory in nature. Based on the findings of this study, dues-based 
programs were recognized more frequently overall, but typically comprised 70-75% of chapters, 
while affiliation represented 25-30% of programs (e.g., in 2016-2017, affiliated N = 2,503, dues N 
= 6,001). When analyzed by chapter type (i.e. dues-paying and affiliated), a higher percentage of 
affiliated chapters, of the total possible affiliated chapters, were recognized nationally than dues-
based chapters, of the total possible dues-based chapters, across all five award areas, averaged over 
four years. Affiliated chapters were more likely to be recognized within their group, relative to total 
possible affiliated chapters, than dues-based chapters were relative to total possible dues chapters. 
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A relationship may exist between national success and FFA affiliation. The purpose of this study 
was not to determine correlation or directionality, only to explore possible advantages. For 
example, as cause and effect were not examined, affiliated chapters may have been more successful 
at national level award programs or successful chapters may have been more likely to adopt the 
affiliation membership option. 

Based on the findings of this study, a stronger relationship may exist between national 
recognition and FFA affiliated chapters than between national recognition and FFA dues. There 
may be potential relative advantages in national award programs for affiliated chapters compared 
to dues-based programs, which would have an impact on diffusion and adoption of the innovation. 
The percent of affiliated chapters that are recognized, of the total possible affiliated chapters, is on 
average twice that of dues chapters, of the total possible dues-based chapters, in all five 
award programs areas. Possible relative advantages are coupled with the fact that affiliated 
programs now represent 30% of all chapters, which is greater than the 10-20% that Rogers 
(2010) proposed is necessary to achieve a critical mass of innovation. The innovation of 
affiliation reaching critical mass could suggest adoption may soon “take off” as teachers 
perceive adoption to be inevitable. As information about the innovation of FFA affiliation was 
not well known, the program was not conducive to trialability, and its desirability and perceived 
advantages compared to the alternative practice of dues were not publicly researched and 
reported, the rate of adoption was likely to have been previously slowed. 

As the intent of SBAE programs is to include all three components (i.e., classroom and 
laboratory instruction, SAE, and FFA) and affiliation provides FFA membership to all students 
enrolled in SBAE courses, coupled with conclusions now known from recent FFA membership 
trends, the question must be asked, if and when should affiliation be the standard, or perhaps even 
only, membership option? 

Therefore, it is recommended that additional research be conducted on the adoption of the 
FFA affiliation program including characteristics of the program as an innovation and barriers and 
strategies related to its adoption. If affiliation has achieved critical mass at 30% of FFA chapters 
adopting affiliation, and adoption may soon “take off”, then the membership growth between 2010-
2018 may soon be experienced at a much larger scale. National FFA membership trends should be 
further examined to more accurately predict the future growth of the organization. FFA 
membership data and trends, specifically data from the LPS reports, should be explored to study 
the impact of the socially constructed concepts of race, gender, and class upon FFA membership, 
trends within agriculture program course pathways and program completers, teacher retention and 
recruitment, and other relevant relationships in the data. This study only examined what possible 
relative advantages of FFA affiliation may exist; it is recommended future studies explore the 
correlation between success and affiliation. Additional research should qualitatively examine the 
perceived advantages and opinions of teachers, teacher-educators, and state staff on the complexity 
and compatibility of the program. The National FFA Organization and FFA state associations 
should conduct strategic planning to explore and prepare for potential long-term opportunities and 
challenges of complete adoption, specifically the potential for continued drastic increases in student 
membership and participation in programming and activities. Additionally, differences between the 
culture of membership and its impact on success between FFA’s Western region and the Eastern 
and Southern regions should be explored. 
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STEM Knowledge, Learning Disabilities and 
Experiential Learning: Influences of Sequencing 
Instruction 
Kasee L. Smith1 and John Rayfield2 

Abstract 

Career and technical education (CTE) courses, including agricultural education courses, 
are home to a disproportionately large number of students with learning disabilities. Agricultural 
education has been sought as a potential solution to teaching abstract STEM concepts through 
experiential learning methods. Abstract concepts are noted in the literature as particularly difficult 
for students with learning disabilities to grasp. This study was designed to describe the changes in 
pretest and posttest scores on STEM content tests for students when accounting for their preference 
for grasping information through experiential learning theory and their learning disability 
classification. When instruction was sequenced to match student learning preference, change 
scores for students with learning disabilities were increased. When instruction was opposite 
student preference, students with learning disabilities had lower change scores than those without 
a learning disability classification. Results highlight the importance of sequencing instruction for 
both students with and without learning disabilities. Examining students through experiential 
learning theory may provide a platform for mitigating the effects of learning disabilities on student 
achievement. 

Keywords: STEM, experiential learning; learning disabilities; sequencing, differentiation 

Introduction 

All students are unique, each has an individual aptitude and capacity for bringing in, 
storing, and retaining information (Sousa, 2011). A universal concept found in almost all models 
of student learning is the level of each student’s ability to process information (Bender, 2007). 
Accounting for individual learning ability in education is essential within an examination of how 
students learn. The concept of differentiated instruction, as examined by Tomlinson (2014) is based 
on the premise that each student is unique in their educational requirements, and should therefore 
be instructed in a manner which best meets their individual needs.  

In the United States, legislation exists providing accommodations and modifications to the 
instruction and assessment of students who are classified with a condition which inhibits their 
learning. The origin of learning disability classification can be traced to Public Law 94-142, The 
Education Act for All Handicapped Children Act of 1975 (EHA). This educational policy outlined 
the requirements for instruction related to students with learning disabilities, including free 
appropriate public education for children three to 21 years old, protecting the rights of children 
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with disabilities and their parents, Individualized Education Plans (IEPs), and providing a least 
restrictive environment for learning. EHA also provided provisions for federal funding to meet the 
aims of the new policy (Osborne & Russo, 2014). This legislation has been updated and revised to 
include more specific information related to how to ensure the needs of special education students 
in the country are met (Osborne & Russo, 2014). 

 
The very definition of a learning disability (LD) lends itself to the importance of using 

learning disability status as a factor in understanding student achievement. Bender (2008) defined 
a learning disability as “a condition giving rise to difficulties in acquiring knowledge and skills to 
the level expected of those of the same age, especially when not associated with a physical 
handicap” (p. 18). Although there are large differences in the types of learning disabilities classified 
by federal legislation, researchers have found that collectively, students classified with an LD have 
lower test performance and GPA than those without learning disabilities, even when the 
accommodations of an IEP are in place (Hampton & Mason, 2003).  
One of the most common manifestations of learning disabilities is difficulty converting abstract 
knowledge into applied knowledge (Bender, 2007). Abstract conversion is an important factor for 
STEM education, as many of the concepts are incredibly abstract when presented without context 
(Stone, 2011).  
 

In STEM fields, there are known differences in the performance of students with learning 
disabilities on STEM assessments (Boaler, 1998; Kieran, 1992; Woodward & Montague, 2002). 
This examination has led researchers to conclude that there may be a large advantage to allowing 
students with learning disabilities to approach abstract concepts, like those in STEM education, 
through applied means (Furner & Kumar, 2007; Stone, 2011). Bender (2008) outlined the 
importance of ensuring educational researchers are mindful of the ways in which students with 
learning disabilities learn content and perform on assessments. Bender (2007) also shared the 
critical need to provide LD students with differentiated instruction that allows them to experience 
education in the teaching strategy most closely aligned with their capacity for learning. Cognitive 
sequencing is a way to differentiate instruction and provide assistance for students with learning 
disabilities, especially related to presenting information using the cognitive sequence students 
prefer to grasp information in first (Woodward & Montague, 2002). 

 
CTE courses are home to a disproportionately large number of students with learning 

disabilities (Wagner, Newman, & Javitz, 2015). In a national study of more than 9,000 public high 
school students with learning disabilities, 96.0% had taken at least one CTE course during high 
school (Wagner, et al., 2015). To further demonstrate the broad-scale involvement of LD students 
in CTE courses, they shared that CTE courses accounted for nearly one-fifth (19.7%) of all high 
school credits earned by learning disabled students (Wagner, et al., 2015). By comparison, CTE 
courses only accounted for 12.8% of the total credits earned by all high school students combined 
(Wagner, et al., 2015). The most accessible factor for classifying LD students is the presence of an 
IEP on file with the school (Bender, 2008). It is important to note that learning disabilities are 
varied and that each level and type of LD has a different potential effect on student academic 
performance. The presence or absence of LD classification is not a perfect indicator of student 
academic ability, however, it can be useful in classifying students who typically need supplemental 
educational assistance, and therefore, have learning differences from their peers (Bender, 2007).  

 
Individualizing learning is the goal of education for students both with and without 

classified learning disabilities (Tomlinson, 1999). Some researchers prescribe the classification of 
learning styles as a method through which to differentiate instruction (Brokaw & Merz, 2000; 
Claxton & Murrell, 1987; Coffield, Moseley, Hall, & Ecclestone, 2004a, 2004b; Duff, 2004; Dunn 
& Dunn, 1989; Felder & Silverman, 1988; Fleming, 2001; Gregorc, 1979; Kolb, 1984, 2015; 
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Tomlinson, 1999). Sousa (2011) discussed the varying acceptance of learning styles within 
academia and neuroscience and concluded: “there is little argument that people have various 
internal and external preferences when they are learning” (p. 59).  

 
The sequence of information is another consideration that could impact learning 

(Reigeluth, 2013). Many theories of instruction do not include a preferred sequence for the 
presentation of concepts, however, there are several that give specific outlines for the sequencing 
of information. The concepts of sequencing instruction are most commonly related to the 
sequencing of critical thinking skills or presenting information which builds from basic to more 
advanced concepts (Reigeluth, 2013). Several prominent theories include sequencing based on the 
complexity level of concepts. Most of these theories prescribe a movement through concepts from 
basic to advanced. Landa (1983) proposed an exception to the ‘basic-first’ learning theories and 
promoted a theory of instruction in which students were first exposed to the highest order thinking 
skills, and then learned the abstract components which they were comprised of. An examination of 
current trends in instructional methods, including problem-based learning, and inquiry-based 
learning reveals that sequencing instruction beginning with a concrete experience is gaining 
popularity in educational circles (Reigeluth, 2013). 

 
Kolb’s (1984) experiential learning theory (ELT) has four distinct modes of learning, 

organized around two dimensions of grasping and transforming information. Kolb (2015) explained 
the structural process of the learning cycle by describing the two adaptive dialects which are rooted 
in Piaget’s (1970) aspects of thought and their eventual resolution.  The abstract/concrete 
dimension deals with the grasping or “taking hold” of experience, through either reliance on 
abstract conceptualization (comprehension) or concrete experience (apprehension), both related to 
the dialectic of prehension (Kolb, 2015).  In contrast, the active/reflective dimension is related to 
the transformation of the experience, and can be seen as the conflict between active experimentation 
(extension) and reflective observation (intention). Combining both the prehension dialectic and the 
transformation dialectic results in building knowledge (Kolb, 2015).  

 
Within the ELT framework, it may be easy to assume that Kolb suggested both a starting 

and ending point for the cycle. However, Kolb’s view of the sequence for the four learning modes 
is not prescriptive. He states that the cycle may be entered at any point, and gives only a caution 
that the stages should be followed in sequence from wherever the learner begins (Kolb, 2015). Very 
rarely does the concept of a particular sequence related to the learning cycle appear in ELT 
literature. Cognitive sequencing in this study was an examination of the prehension dimension of 
grasping information. The experimental treatments in this research were based on the dual 
dialectics of apprehension, which is grasping through experience, and comprehension, which is 
grasping through abstraction (Kolb, 2015).  

 
Of special note in this study were potential differences in cognitive stages of individuals 

with learning disabilities. Kolb shared that experiential learning only has learning implications for 
people who have the cognitive ability to relate learning to experience (Kolb, 1984, 2015). As a 
connection, Piaget (1972) put forth the stages of development related to the ability of a person to 
grasp abstractions, as shown in Table 1. 
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Table 1 
 
Piaget’s (1972) Stages of Cognitive Development 

 
Stage Age Description 
Sensorimotor 0-2 years Exploration through direct sensory input and motor 

contact 
Preoperational 2-6 years Symbols may be used to represent objects, lack of 

logical reasoning 
Concrete 
Operational 

7-12 years Logical thought is present related to concrete objects 

Formal Operational 12+ years Abstract reasoning and hypothetical thinking are 
evident 

 
Piaget (1972) suggested individuals age seven to twelve develop logical thoughts based on 

the relationship between concrete objects. Further, Piaget (1972) suggested that formal operational 
thinking, in which abstract reasoning and hypothetical thinking are evident, does not materialize in 
most people until after age twelve, and may not materialize at all in many individuals. Concrete 
and abstract concepts may not be clearly defined without targeted concrete examples for students 
with learning disabilities, and many will never reach the formal operational level of cognitive 
development (Bender, 2008).  

 
Identifying preferences for grasping new experiences through apprehension as opposed to 

comprehension could provide important information about how cognitive sequencing of 
information might play a role in student learning, especially for LD students. It would stand to 
reason that students who have a preference for grasping information through apprehension could 
perform higher on units with STEM integration when the concrete experience was presented as the 
initial point in the learning cycle. By contrast, students who show a preference for grasping 
experience through comprehension may grasp STEM concepts more readily when the abstract 
conceptualization stimulus was presented as the beginning point for the learning cycle. 

  
Theoretical/Conceptual Framework 

 
Designing this study required us to draw from theories in two different areas. First, we 

needed to rely on a theoretical basis to help frame the factors which drive learning in individual 
students. Next, we relied on theory to assist in the development and process of sequencing 
instruction. A combination of foundational theories in both areas led us to develop the conceptual 
framework we used to guide this experiment.  

 
One of the pioneers who suggested factors contributing to student learning was John 

Carroll, who outlined his model for school learning in 1963. Carroll (1963) proposed aptitude as 
the time needed for individual students to learn a specific task, and listed opportunity to learn, 
perseverance, quality of instruction, and ability to understand instruction as factors which would 
impact student achievement. Numerous scholars have contributed to this seminal model, adding 
factors including learning preferences, perseverance, motivation, home environment, and school 
climate (Darling-Hammond & Bransford, 2005; Silins & Mumford, 2002; Stringer, Christensen & 
Baldwin, 2009). 

 
The model used to frame the sequencing portion of this study was Kolb’s (1984, 2015) 

experiential learning theory. Kolb’s model is a “dynamic view of learning based on a learning cycle 
driven by the resolution of the dual dialectics of action/reflection and experience/abstraction” 
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(Kolb, 2015, pp. 50-51). The cyclical process of learning as a relationship between the four modes 
of active experimentation (AE), concrete experience (CE), reflective observation (RO) and abstract 
conceptualization (AC) are shown in Figure 1 (Kolb, 1984, 2015). This study was developed using 
experiential learning theory to examine student preferences for grasping information and to 
purposefully sequence information as it was presented to students. 

  
The resulting conceptual model for this study is shown in Figure 1. The model relies on 

Gagne’s (1965) theory of instruction to guide instructional factors affecting learning. Experiential 
learning theory, as outlined by Kolb in 2015, was used as the theory guiding instruction for 
presenting the stimulus to students, with lessons accounting for all four of Kolb’s learning modes.  

 
Through this model, student performance was tested using experimental curricula 

developed to standardize the events of instruction as outlined by Gagne (1965), manipulating only 
the cognitive sequence with which information was presented based on Kolb’s (1984) experiential 
learning model. Resulting changes in learning between dependent measures were examined in 
relation to student factors affecting learning or manipulation of cognitive sequence. 

 
 

Figure 1. Conceptual model of student learning and sequencing instruction based and Kolb’s 
(1984) experiential learning theory.  

  
Purpose and Objectives 

 
The purpose of this portion of a larger study was to examine learning disability classification 

status as a variable related to a preference for grasping information through experiential learning 
theory. To accomplish this purpose, the following objectives were used to frame the examination: 

 
1. Describe the KLSI scores for participants with and without learning disability 

classification. 
2. Describe the pretest and posttest scores for students with and without learning disability 

classification. 
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3. Describe the change in pretest and posttest scores for students with and without learning 
disability classification when information is presented in a sequence matching student 
learning preference.  

Methods 
 

This study was conducted as a quasi-experimental cross-over examination of the factors 
related to student learning on STEM content assessments in agricultural education. The crossover 
design was chosen based on the ability of this design to provide an examination of the effects of 
two separate treatments on each participant, in an effort to decrease threats to external validity 
(Shadish, Cook, & Campbell, 2002). The dependent variables in this study were the change scores 
from pretest to posttest on two researcher-developed assessments for science-infused units of 
instruction. Independent variables of interest for this portion of the study included learning 
disability classification and preference for grasping information through either apprehension (CE) 
or comprehension (AC). 

 
This study included participation from students enrolled in a freshman-level introduction 

to agriculture course at four high schools (N = 121). A total of n = 111 students completed the 
consent and assent process. Two separate week-long units of instruction were created, one in water 
science and one in soil science. Each of the content area units was created with two cognitive 
sequences, one with lesson plans presenting each new concept through  concrete experience and 
moving to abstract conceptualization, and another complementary unit with lesson plans presenting 
each new concept first through abstract conceptualization and then progressing to  concrete 
experience activity. Each test unit (site) received both content areas, and sites were randomized as 
to which content area and cognitive sequence they would receive first.  Site one was selected as the 
control and received no experimental treatments. Identical pre and post-test assessments were given 
to students for each content area, regardless of the cognitive sequence of instruction. A group of 
experts in agricultural education, experiential learning theory, and curriculum planning assisted in 
the preparation and development of the treatment curricula. Instructors at each school were trained 
in the utilization of the curriculum models provided and signed agreements of compliance to verify 
their instruction of the units exactly as presented in the trainings.  

 
Unit assessments were developed to directly assess each of the unit objectives with exam 

questions at multiple levels of cognition. Reliability coefficients (KR20) were 0.75 for the water 
science pretest and 0.78 for the water science posttest. For the soil science tests, the resulting 
reliability coefficients (KR20) were 0.81 for the pretest and 0.86 for the posttest. Reliability 
coefficients derived from a KR-20 analysis for teacher-made tests are considered to be acceptable 
at a level of 0.65 or higher (Frisbie, 1988), thus the reliability of both unit assessments were deemed 
acceptable for the intended purpose of this study. To determine the learning style preference for 
respondents in regard to grasping information, KLSI v. 3.1 instrument was used.  

 
Validity of the KLSI v. 3.1 has been widely established for use in the field of education 

(Kolb & Kolb, 2005). Validity was determined to be acceptable for the purposes of this study. 
Previous measures of reliability for the four learning modes included in the KLSI range from α = 
0.77 to α = 0.84 (Kolb & Kolb, 2005). Post hoc reliability ranged from α = 0.81 to α = 0.92. As 
such,  reliability was determined to be suitable for use in this study.  

 
To collect the information related to learning disability classification, teachers provided a 

verification of student LD based on the presence of an IEP requiring instructional modifications. 
In one site, LD classification was not readily available to teachers. We contacted school district 
personnel who were able to provide the data directly. Resulting data were analyzed using IBM 
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SPSS © version 23. Analyzed data were restricted to an examination of the descriptive statistics 
for each group, as group sizes were not large enough to warrant the use of inferential statistics. 

 
Subject Characteristics 

 
Information regarding the schools participating in this study is shown in Table 2. This 

information shows each school along with the available data for all Texas high schools as reference. 
All sites met state standards for academic programming. Enrollment ranged from 202 students at 
site two to 1599 enrolled at site four. Ethnicity in the school population varied, although the 
proportion of Hispanic students in each site was lower than the state average of 52%. The 
percentage of the graduating class at each site who were enrolled in special education programming 
is widely varied, from 4.2% of graduating seniors at site three, to 20.0% of graduating seniors at 
site two. 
 
 Table 2 
 
Descriptions of Schools Participating in Study 
 
Characteristic Site 1 Site 2 Site 3 Site 4 State 
2015 Accountability 

Rating 
Met Standard Met Standard Met Standard Met Standard -- 

Enrollment 606 202 1732 1599 -- 
Ethnic Distribution % 

African American 
Hispanic 
White 
American Indian 
Asian 
Pacific Islander 
Two or More Races 

 
9.7 

23.1 
64.0 
0.3 
0.2 
0.0 
2.6 

 
11.9 
32.7 
53.0 
0.0 
0.0 
0.0 
2.5 

 
13.6 
22.5 
51.1 
0.3 
8.6 
0.0 
3.8 

 
23.2 
46.1 
29.4 
0.1 
0.3 
0.1 
1.0 

 
12.6 
52.0 
28.9 
0.4 
3.9 
0.1 
2.0 

Low SES % 36.0 39.1 33.3 64.8 58.8 
At-Risk % 46.7 37.6 30.4 35.2 51.2 
Special Education 

Graduates % 
 

14.1 
 

20.0 
 

4.2 
 

7.5 
 

-- 
 

Characteristics of study participants by site were also examined and are listed in Table 3. 
Overall gender of participants was nearly equally split between males (51.2%) and females 
(48.8%). It is interesting to note similarities in ethnic distribution between school data and 
participants, all of whom were enrolled in agricultural education courses. 
 
Table 3 
 
Demographic Information of Participants 
 
 Site 1 Site 2 Site 3 Site 4 Total 
Characteristic F % f % f % f % f % 
Gender 
 Male 
 Female 

 
11 
7 

 
61.1 
38.9 

 
19 
18 

 
51.4 
48.6 

 
18 
13 

 
58.1 
41.9 

 
14 
21 

 
40.0 
60.0 

 
62 
59 

 
51.2 
48.8 

Table 3 
Table 3 
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Demographic Information of Participants Continued… 
 
Ethnic Distribution 
White-non-Hispanic 
Hispanic 
Black 
Asian 
Native American 
Pacific Islander 

 Two or More Races 

 
12 
3 
3 
0 
0 
0 
0 

 
66.7 
16.7 
16.7 
0.0 
0.0 
0.0 
0.0 

 
15 
14 
6 
0 
0 
0 
2 

 
40.5 
37.8 
16.2 
0.0 
0.0 
0.0 
5.4 

 
14 
9 
8 
0 
0 
0 
0 

 
45.2 
29.0 
25.8 
0.0 
0.0 
0.0 
0.0 

 
17 
12 
5 
0 
1 
0 
0 

 
48.6 
34.3 
14.3 
0.0 
2.9 
0 
0 

 
58 
38 
22 
0 
1 
0 
2 

 
47.9 
31.4 
18.2 
0.0 
0.8 
0.0 
1.7 

Note: due to rounding, all values for a site may not equal 100% 
 

Participant characteristics were also examined in a relationship to the independent variables 
of interest in this study. Related to learning disability classification, n = 35 (28.9%) of participants 
were identified as having a learning-based IEP, while n = 86 (71.1%) were not classified with a 
learning-based IEP. There was a much higher proportion of students (n = 85) who showed a 
preference for grasping information through apprehension than those who preferred to grasp 
information through comprehension (n = 36). Independent variable frequencies and percentages 
are listed by site in Table 4. 
 
Table 4 
 
Descriptions of Independent Variable Characteristics by Site 
 
 Site 1 Site 2 Site 3 Site 4 Total 
Characteristic F % f % f % f % f % 
Learning Disability 
 IEP 
 No-IEP 

 
5 
13 

 
27.8 
72.2 

 
7 
30 

 
18.9 
81.1 

 
13 
18 

 
41.9 
58.2 

 
10 
25 

 
28.6 
71.4 

 
35 
86 

 
28.9 
71.1 

Grasping Preference 
Apprehension (CE) 
Comprehension (AC) 

 
10 
8 

 
55.6 
44.4 

 
30 
7 

 
81.1 
19.9 

 
18 
13 

 
58.1 
41.9 

 
27 
8 

 
77.1 
22.9 

 
85 
36 

 
70.2 
29.8 

 
Findings 

 
Site one served as the control in this experiment. This site did not receive the experimental 

treatments, therefore the site one students (n = 18) were not included in the analysis related to 
change scores for STEM unit assessments. The total results of the KLSI for participants receiving 
treatments, separated based on their learning disability classification, are shown in Table 5. 
 
Table 5  
 
KLSI Scores for Participants Based on Learning Disability Classification (n = 103) 
 
 LD (n = 30) Not LD (n = 73) 
Construct Min Max M SD Min Max M SD 
Abstract Conceptualization  15 38 27.90 4.67 17 44 27.21 6.86 
Concrete Experience 17 40 29.50 5.51  16 45 27.21 5.48 

Table 5  
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KLSI Scores for Participants Based on Learning Disability Classification (n = 103) Continued… 
 
Active Experimentation 17 45 30.57 7.39 16 46 33.38 7.92 
Reflective Observation 17 42 32.03 5.61 17 45 32.21 6.30 
Grasping (AC-CE) -18 17 2.37 7.81 -22 21 1.97 8.37 
Transforming (AE-RO) -13 25 2.50 9.76 -22 23 3.15 11.21 
Note. Calculated scores can range from 12 – 48 on learning modes and -36 to +36 on dimensions. 
Equal balance between ends of the continuums for transforming and grasping experience dimensions is 
set at +7 (Kolb & Kolb, 2013). 

 
Student preferences for learning based on apprehension or comprehension were similar for 

those with and without learning disability classification. Preferences for grasping information are 
shown in Table 6. 

 
Table 6 
 
Student Preferences for Grasping Through Apprehension (CE) or Comprehension (AC)  
 
 
LD Classification 

 
f 

Apprehension Preference Comprehension Preference 
f % f % 

LD 30 22 73.3 8 26.7 
No LD 73 53 72.6 20 27.4 
Total 103 75 72.8 28 27.2 

 
Students with learning disabilities had lower scores on the pretest for both the water 

science and soil science units than those students without a learning disability. Pretest scores are 
shown in Table 7. 
 
Table 7 
 
Mean Pretest Scores for Water Science and Soil Science Units by Learning Disability 
Classification 
 
LD Classification n Water Science Unit M(SD) Soil Science Unit M(SD) 
LD 30 17.70(16.44) 16.16(14.58) 
No LD 73 23.00(18.95) 19.61(14.61) 
Total 103 21.46(18.42) 19.04(16.27) 

 
Changes in score from pretest to posttest were examined related to student learning 

disability classification and student preference for grasping information. Students with learning 
disabilities showed larger changes in scores when the information was presented in the sequence 
matching their learning preference. Results for change scores and sequence of unit are shown in 
Tables 8 and 9.  
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Table 8 
 
Change Scores for Water Science Unit Based on Sequence of Unit, Match to Learning 
Preference, and Learning Disability Classification 
 
LD 
Classification 

Sequence of Unit 
n  Matched to Preference M(SD) n Opposite of Preference 

M(SD) 
LD 13 63.38(17.31) 17 24.94(19.95) 
No LD 20 63.65(21.19) 53 36.92(17.46) 
Total 33 63.55(19.75) 80 31.44(18.11) 

 
 
Table 9 
 
Change Scores for Soil Science Unit Based on Sequence of Unit, Match to Learning 
Preference, and Learning Disability Classification 
 
LD 
Classification 

Sequence of Unit 
n  Matched to Preference M(SD) n Opposite of Preference 

M(SD) 
LD 17 55.53(18.54) 13 28.00(18.19) 
No LD 53 60.32(17.68) 20 34.65(14.20) 
Total 80 59.16(18.01) 33 32.03(16.32) 

 
For the water science unit, when the instruction was matched to preference, student change 

scores were similar between students with and without an LD classification. When the water 
science unit was taught to students in the sequence opposite of their preference, change score means 
varied between groups. Change scores for all groups of students were larger when the sequence of 
the soil science unit matched their preference. Change scores were lower for this unit of instruction 
across all groups than in the water science unit. 

 
Conclusions/Discussion/Implications 

 
All students showed increases in change scores when the information was delivered in the 

sequence matching their learning preference. When units were presented in the sequence opposite 
student preferences, students with learning disabilities had change scores that did not match their 
peers without learning disabilities. Although the results of this exploratory study are limited to  
descriptive analysis, several findings warrant further discussion.  

 
More students had a preference for grasping information through apprehension than 

comprehension. This fact was especially true among students with learning disabilities. Students 
with learning disabilities likely benefit from enrollment in an agricultural education course that 
focuses on providing concrete experiences for grasping abstract concepts. By this token, it is 
promising that agricultural education courses are within the CTE area, which have increased 
proportions of students with learning disabilities (Wagner, et al., 2015). Students in agricultural 
education are able to experience the experiential learning cycle as a foundational tenet of their 
instruction (Roberts, 2006). Of course, students can only fully realize the benefits found from 
cognitive sequencing through ELT in agricultural education if agricultural educators have the skills 
required to teach using a full ELT model. We recommend teacher educators ensure both preservice 
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and in-service teachers are instructed on the proper integration and use of all four components of 
the ELT cycle through preservice instruction and professional development training. 

 
Many of the concepts in STEM education are abstract in nature (Maltese, Potvin, Lung, & 

Hochbein, 2014), and the hands-on nature of agricultural education and other CTE courses have 
been seen as a platform for delivering these concepts (Stone, 2010). For students who prefer to 
grasp information through apprehension, the presentation of abstract concepts through abstract 
conceptualization may not provide the stimulus they need to transform the information. This is 
especially true for students with learning disabilities who prefer to grasp information through 
apprehension (Kolb, 2015). These students may be facing twice the challenge when STEM 
concepts are presented beginning with comprehension; they are developmentally unable to process 
abstractions, and they prefer to bring in information through concrete experience. Helping these 
students succeed requires not only attention to providing quality instruction with purposeful 
concrete experiences, but may also require differentiation of instruction to ensure students are 
presented information in a sequence which allows them to contextualize abstract concepts. 

 
Sequencing instruction based on individual student preferences for grasping information 

has close ties to the literature related to differentiated instruction. Tomlinson (1999) pointed out 
the importance of tailoring educational practices to meet the needs of each student. The findings of 
this study give an example of just how critical differentiated instruction is when dealing with LD 
students who are tasked with learning STEM concepts in agricultural education classes. This study 
serves as an entry point for agricultural educators to differentiate in a new way.  By using learning 
styles, agricultural educators may be able to capitalize on the applied nature of their content and 
deliver differentiated content which helps all students succeed.  Based on the evidence collected in 
this study, teachers may be able to amplify that success in students who struggle, thus creating a 
more level playing field for students which have a noted disadvantage in the current educational 
system. 

 
Because all of the students in this study were enrolled in general education courses, it is 

likely that the students with learning disabilities in this study required only minor modifications to 
instruction. It is a limitation to this study that individuals with learning disabilities could not be 
identified based on their specific accommodation plans. Students with preferences for grasping 
through both apprehension and comprehension exist in an agricultural education classroom, so 
which of the cognitive sequences is better suited for development of curriculum materials? Perhaps 
rather than looking at the sequence as an either-or concept, the answer would be to include both 
sequences within units in order to ensure the needs of all students are met. This small change to 
educational methods may have broad-reaching effects, not only for students without learning 
disabilities but for all students in agricultural education classrooms. 

 
The results of this study allow us to make several recommendations for school-based 

agricultural educators.  Careful attention should be paid during the design of instruction in 
agricultural education to ensure that students are receiving exposure to the complete learning cycle 
as defined through ELT.  This has wide-reaching implications for the field.    In addition, vendors 
of curriculum materials should use the learning cycle as a model with which to build lessons and 
develop curricula. We also recommend using the KLSI or similar instrument to determine student 
preferences for grasping experience.  Results of these assessments should be used to guide 
instructional procedures toward the specific needs of classes and/or students. 

 
Additional recommendations exist for teacher educators and those involved in providing 

ongoing teacher support.  Pre-service teachers should be made aware of the potential effects of 
cognitive sequencing on student learning.  They should be given the opportunity to develop lessons 
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which are not sequenced in a traditional AC to CE format.  If preservice teachers are preparing to 
meet the needs of all their students, they should be prepared for students who prefer to grasp 
information beginning with a concrete experience.  In this study, more students preferred grasping 
via apprehension over comprehension.  Allowing preservice teachers the opportunity to familiarize 
themselves with how to present information which will best reach the majority of their students is 
critical in their preparation. In addition to helping preservice teachers develop their own cognitively 
sequenced units, they should also be instructed on methods for modifying the cognitive sequence 
of existing curriculum materials.  Most available curricula are presented in an order which begins 
with abstract conceptualization (Reigeluth, 2013).  In order to be effective, preservice teachers 
should learn the best method for taking existing curriculum materials and modifying the sequence, 
so that concrete experiences could be presented first. 

 
Professional development should be created and presented to in-service teachers to 

highlight the effects of cognitive sequencing based on learning style.  In-service should include 
instruction on how to present new concepts using both apprehension and comprehension beginning 
point.  This will ensure that teachers are prepared to meet the individual needs of their students.  
Combining the knowledge of how to cognitively sequence instruction with an assessment of 
students in agricultural education courses could give teachers a prescriptive method for increasing 
student learning of STEM content. 

 
The results of this study lead to additional areas for research related to the concepts of 

cognitive sequencing, learning disabilities, STEM education, and experiential learning theory in 
agricultural education.  We recommend  replication of this study in a population large enough to 
analyze data through inferential statistics in order to examine potential interactions between the 
factors of cognitive sequence and learning disabilities.  The differences in student learning should 
be examined using cognitive sequencing of the transformation dimension of ELT to determine if 
differences exist when the transformation of knowledge begins through intention or extension for 
LD students. 

 
The main goal of this research was not to build upon theory or substantiate the research of 

academics, though it would certainly be wonderful if these implications existed.  The main goal of 
this research was to help those who spend every day working in the classroom.  The importance of 
cognitive sequencing for in relation to STEM concepts, learning disabilities, and experiential 
learning theory has been highlighted by this initial examination, and revealed the importance of 
sequencing instruction.  A continuation of this line of inquiry may yield results that can help level 
the playing field for all students, especially those for whom the playing field is vastly tilted. 
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